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.  MoMianan^  hatx  hug  reoDgnized  water's  importance  to  our  lives  and  livelihood  and  to  the 
\^estern  landscape  that  draws  us.  People  ask  questions  and  raise  concerns  about  Montana's  water 
at  ivorkshops,  meetings,  and  hearings  around  the  state.  Citizens  have  made  it  clear  that  they  want 
basic,  unbiased  information  to  help  them  make  informed  water  management  decisions.  Teachers 
and  students  want  to  learn  the  facts  about  water  for  special  research  papers  and  classroom  projects. 
Landowners  look  for  tips  about  how  to  manage  water  use  on  private  property.  City  dwellers  want 
facts  about  the  quality  and  sources  of  their  municipal  supplies. 

Motivated  by  these  atui  many  other  needs,  Montana's  Water  Developmetit  Gra)it  Fund  pro- 
vided money  for  the  Montana  Watercourse  to  develop  this  compendium  of  water  facts.  It  is  in- 
tended to  contribute  to  a  thoughtful  vision  of  Montana's  water  future. 

TJie  guide  reviexos: 

•  The  hydrologic  cycle,  the  history  of  water  use  in  Montana,  and  water  availability. 

•  Water  use,  including  information  about  zvho  uses  water  and  how  they  use  it. 

•  The  quality  of  the  state's  surface  and  ground  water. 

•  Profiles  of  the  Yellowstone,  Missouri,  and  Columbia  river  basins. 

•  Water  management  responsibilities  of  federal,  state,  and  regional  agencies. 

•  And,  most  importantly,  ways  you  can  become  involi>ed  in  local  water  management 
in  your  watershed. 

\ou'!l  find  infonihition  from  iiuiin/  xtunc--,  diiiingcd  ^o  that  a  broiui  iiiidu-ihc — from  >ixth 
graders  preparing  reports  to  land  managers  seeking  technical  assistance — can  find  what  they  need. 
We  have  highlighted  key  facts,  italicized  important  terms  the  first  time  they  appear  in  the  text, 
defined  terms  in  the  glossary,  provided  details  in  sidebars  and  tables,  and  included  resources  at  the 
end  of  each  chapter  and  the  book  that  point  you  to  more  information.  We've  also  included  a  center 
section  of  maps,  and  fiirther  illuminated  the  text  tvith  historic  and  contemporary  pihotographs, 
charts,  and  drawings — all  to  make  this  guide  as  accessible  as  possible  to  a  variety  of  users. 
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s  the  title  of  this  publication  and  chapter  suggests,  Montana's  water  is 
important  not  only  in  Montana,  but  to  much  of  the  North  American 
continent.  High  in  Glacier  National  Park,  water  falling  on  Triple  Divide 
I'eak  flows  into  three  continental  river  /'rts/»s,  or  ((VJ/crs/ifi/s; 


•  The  Clark  Fork  of  the  Columbia  River  and  the  Kootenai  River  and  their  tributaries 
feed  the  Columbia  River  system,  which  empties  into  the  Pacific  Ocean. 

•  The  Missouri  River  and  tributaries  (including  the  Yellowstone  and  Little  Missouri) 
|om  the  Mississippi,  which  drains  into  the  Gulf  of  Mexico. 

•  The  St.  Mary's  River  feeds  the  north-flowing  Saskatchewan  Ki\  er,  w  hich  empties 
into  Hudson  Bay. 

These  three  continental  watersheds  collect  water  from  Montana's  93  million  acres 
and  send  it  into  the  four  bordering  states — Idaho,  W\oming,  South  Dakota,  and  North 
Dakota.  Waters  also  cross  into  and  originate  from  Canada  along  Montana's  330-mile 
northern  border,  which  spans  all  of  Alberta  and  part  of  British  Columbia  and 
Saskatchewan. 
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Montana,  the  fourth  largest  state,  is  populated  by  fewer  than  one  million  people 
(1993  figures  estimated  a  population  of  839,000),  and  water  is  crucial  to  everyone's 
daily  lives.  Rural  communities,  whore  almost  half  of  all  Montanans  live,  depend  on 
water  for  personal  needs,  agriculture,  recreation,  tourism,  and  other  uses.  Urban  com- 
munities, most  of  which  are  located  along  rivers,  have  depended  heavily  on  water 
resources  throughout  their  development.  (See  Map  A  in  the  center  section;  it  shows 
population  density,  major  towns,  and  watercourses.) 

Geographers  di\ide  Montana  into  two  major  pln/^io^raphic  regions:  the  Northern 
Rocky  Mountains  and  the  Great  Plains.  Each  has  a  unique  topography,  geology,  and 
climate  (see  map  below.) 

The  Northern  Rocky  Mountain  region  of  western  Montana  includes  the  Continen- 
tal Divide  and  ranges  of  the  Rocky  Mountain  Cordillera,  and  is  the  source  for  much  of 
the  state  lieadzmters.  Montana's  highest  and  lowest  ele\ations  occur  in  this  region; 
Granite  Peak  in  the  Beartooth  Mountains,  at  12,799  feetabovesea  level;and  the  Kootenai 
Ri\'er  \alley  near  Troy,  Montana,  at  about  1 ,800  feet  above  sea  level.  Climate  varies  as 
much  as  the  elexations:  some  areas  east  of  the  Continental  Dixide  receive  as  little  as 
ten  inches  of  precipitation;  areas  west  of  the  Continental  Divide,  where  air  masses 
meet  the  Rocky  Mountains,  may  receive  up  to  100  inches  of  rain.  (See  Map  B, 
Precipitation,  in  the  center  section.) 

Montana's  Great  Plains  roll  across  more  than  halt  the  state.  Several  island  moun- 
tain ranges  thrust  above  the  plains,  but  the  region  is  primarily  a  broad,  sloping  plain 
car\'ed  by  many  river  valleys  and  deeplv  cut  by  the  Missouri  and  Yellowstone  rivers. 
Much  less  precipitation  falls  here  than  in  the  Northern  Rockv  Mountain  region — as 
little  as  six  inches  of  rain  in  some  areas.  Reflecting  this  arid  climate,  the  larger  rivers 
flow  year-round  but  many  smaller  waterways  dr\'  up  during  the  summer.  Water  is 
commonly  stored  in  bedrock  and  alluvial  deposits. 

Land-use  patterns  in  Montana  vary  with  the  landscape.  E\en  thi>ugh  rain  is  sparse 
inmanvareas,  farming  and  ranching  occur  on  about  two-thirds  (66  percent)  of  Montana's 
land  Irrigation  makes  much  of  this  farming  possible.  Forests  and  woodlands  occupy 
23  percent  of  Montana's  land,  and  pro\ide  timber  and  recreation.  Si/rfr7a'((v?ftT — lakes, 
rivers,  reservoirs,  iccllamh — co\er  about  one  percent  of  the  land,  totaling  more  than 
1,600  square  miles.  Urban  areas  occupy  another  one  percent  of  the  land.  (See  Map  C, 
Land  Use,  in  the  center  section.) 
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A  physiograf'hk  map  of  Montana.  Courtesy  Natural  Resource  Information  System.  State  Library.  Based  on  U.S. 
Geological  Si/nvy  data. 
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A  Place  in  the  Hydrologic  Cycle 

Globally,  the  hydrologic  cycle  is  the  circulation  of  water  from  the  oceans  to  the 
atmosphere,  to  the  earth's  surface  and  beneath,  and  back  to  the  oceans.  Locally,  the 
hydrologic  cycle  begins  with  precipitatii>n  in  the  fi>rm  i>f  rain  and  snow.  Rain  o\  apo- 
rates  into  the  atmosphere,  runs  off  across  the  land  to  surface  water  bodies  (wetlands, 
lakes,  rivers),  or  seeps  into  the  ground  to  be  stored  as  f^round  umter.  Much  of  Montana's 
snow  accumulates  during  the  fall  and  winter  in  the  mountains  as  snowpack  and  then 
melts  in  the  spring,  seeping  info  ground  water,  collecting  in  wetlands,  or  fli>wing  into 
streams  and  rivers. 

Ground  water  lies  in  aquifers,  porous  materials  beneath  the  ground  surface.  Water 
supplies  vary  according  to  the  porosity  (the  percentage  of  soil  /rock  volume  ixcupied 
by  air  spaces)  and  permeabilit\'  (the  capacity  of  aquifers  to  transmit  wafer).  Ground 
water  is  pumped  from  the  ground  for  man\'  uses.  It  is  a  critical  part  of  the  Indrologic 
cycle  tiecause  it  discharj^es  on  Earth's  surface  and  rt'c//rtrv«'s  aquifers,  rivers,  and  lakes. 

The  Historical  Significance  of  Water  in  Montana 

Water  has  shaped  the  state's  landscape,  guided  patterns  of  settlement,  and  influ- 
enced personal  dreams  .md  ambitions  throughout  Montana's  histi>rv.  Montana's 
indigenous  people  migrated  to  this  regii>n  either  m  flight  from  other  groups  or  in 
search  of  buffalo  hunting  grounds.  Many  of  them  traveled  by  wafer  and  fished  or 
hunted  for  animals  that  lived  near  water  Both  in  the  past  and  today,  water  figures 
pri>minently  in  the  cultural  and  religious  beliefs  of  Montana's  Indians,  who  also  pos- 
sess legal  rights  to  water  resources  in  the  state. 

Montana  rivers  provided  important  lifelines  to  European  Americans  exploring 
and  settling  the  West  during  the  lH(K)s.  This  period  began  when  I'ri'sident  Thomas 
Jefferson  ordered  Meriwether  lewis  and  William  Clark  to  explore  the  uncharted  Loui- 
siana Purchase.  Their  expedition,  which  spanned  lS()4to  IKOh,  traveled  up  the  Missouri 
River  through  the  heart  of  this  new  part  of  the  United  Stales.  In  1805,  they  pa.ssed  the 
confluence  of  the  Yellowstone  River  They  continued  traveling  more  than  LtXKl  miles 


Where  in  ttie  World  is  Water? 

•  Most-97.2I  percenl-o(  the  vwirid's  watei  IS 
salty  water  in  the  oceans  and  seas.  A  tiny 
amount  of  this  water  is  treated  to  remove  the 
salt  and  provide  dnnking  water  for  some  people 

•  Another  2  15  percent  of  the  world's  water  is 
fresh  water,  but  most  of  that  is  unavailable 
to  humans  because  it  is  frozen  in  ice  caps 
and  glaciers. 

•  Less  than  one  percenl-0.67'**>-of  ttie  wortd's 
water  provides  the  freshwater  needs  of  humans, 
many  other  animals,  and  most  plants  This 
precious  fresh  water  is  found  m  lalies  and  riv- 
ers, but  occurs  mostly  as  ground  water 


Indians  in  Montana 

Today,  Montana  is  the  home  of  40,000  indig- 
enous people,  most  of  whom  live  on  one  ot 
seven  reservations,  or  in  the  state's  major 
cities.  Indian  reservations  each  operate  as 
sovereign  governments,  using  a  Tribal  Council 
for  decision  making. 


Kqitinl  ot  lolin  Mtx  ^t.nilcif's  "Cros^tit^  tiw  Xttlk  Ru  i 


.\iWry  lV('s/t'rti  Ht'riltt^c  Mi/.-it'ii/n,  L(>^  An^i-le: 


on  Montana's  rivers,  naming  many  of  the  waterways  en  route:  the  Milk,  Marias, 
Musselshell,  Madison,  Gallatin,  Jefferson,  Yellowstone,  and  the  Bittcrroot.  The  expedi- 
tion obserxed  large  numbers  ofbison,  elk,  big  horn  sheep,  and  gri//l\  bears  a  long  river 
corridors  atid  an  abundance  o\  nati\e  fish  species  like  the  cutthroat  trout,  bull  trout, 
and  arctic  grayling. 

An  era  of  fur  trapping  and  trading  followed  close  on  the  heels  of  1  ,ev\  is  and  Clark.  In 
1807,  Manuel  Lisa's  Missouri  fur  Compan\  established  a  fort  in  Montana  at  the  mouth 
of  the  Bighorn  River  His  was  the  first  American  company  to  do  so.  Traders  brought  in 
supplies  on  tlat-bottomed  keelboats  and  carried  out  furs  and  hides  of  mink,  bea\er,  otter, 
elk,  deer  and  bison.  The  fur  and  hide  trade  continued  into  the  1850s,  using  more  efficient 
steamboats  to  transport  furs  to  St.  Louis,  the  center  of  America's  fur  trade. 
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Montana's  seven  Inilian  reserzHilions  cslahlislied  btluven  1850-1916.  Map  courtesy  Natural  Resource  Information  System, 
Slate  Library. 
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Steamboat  travel  up  the  Missouri  began  in  1832  when  the  Yellowstone  docked  at 
the  Fort  Union  trading  post  near  the  confluence  with  the  Yellowstone  River  During  the 
great  gold  rush  in  the  186()s,  Fort  Benton — upstream  of  Fort  Union — became  the  steam- 
boat capital  of  Montana. 

Montana's  gold  rush  started  when  miners  struck  gold  at  Grasshopper  Creek  at 
Bannack,  in  1862.  Towns  sprang  up  overnight  to  support  prospectors  surging  into  the 
gold  countr\- of  central  and  southwestern  Montana.  From  1862  to  1876,  miners  in  more 
than  5tK)  camps  worked  placer  s^olii  deposits  .  Placer  mining  requires  dredging  streams 
and  pouring  the  rocks  down  a  sluice.  Miners  needed  a  great  deal  of  water  and  they 
obtained  it  by  damming  and  diverting  manv  streams.  Bv  1870,  ditches  and  canals  for 
mining  and  irrigation  totaled  1,200  miles.  You  can  see  the  heaps  of  washed  stream 
gravels  and  cobbles  that  remain  from  this  type  of  mining  as  you  drive  along  State 
Route  287  on  either  side  of  Virginia  City,  and  in  other  parts  of  the  gold-rush  region. 

This  intensive  use  of  water  prompted  de\elopmenl  of  a  s\stem  of  claims  for  water, 
better  known  as  uuilcr  r/^'/ifs.  Miners  from  the  gold  fields  of  California  brought  with 
them  the  Prior  Appropriutioii  Doctriiw  for  regulating  u  ater  use.  It  holds  that  the  first 
person  to  divert  and  use  the  water  has  the  best  right  to  use  the  water — "First  in  time, 
first  in  right."  This  svslem  was  adopted  in  Montana,  it  pnn  ided  a  means  U>  aiUvate 
water  in  times  o\  drought,  when  competition  tor  water  increased.  It  also  helped  to 
protect  landowners'  costiv  investments  of  time,  labor,  and  dollars  that  thev  made  to 
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Chippewa/Cree 

Historian  H  M  Chittenden  described  the  ormol 
of  the  first  paddlewheel  steamboats  at  ft 
Benton  as  a  'celebrated  leot  of  steamboat 
navigation  reachOng)  a  point  farther  from  the 
sea  by  a  continuous  water  course  than  arty 
other  boat  had  ever  done  ' 
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Helena      Photo  ii>url<'sy  Montana  Hi^lorual 
Socielv.  Helena,  Montana 


The  Little  Shell  Band  of  Chippewa-Crve  is  piv^vniiy  ■ 
Montana,  but  does  not  have  a  land  reservation 
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Hydropower 

Water  power  was  first  developed  at  Black  Eagle 
Falls  in  1890  for  ttie  copper  smelter  at  Great 
Falls.  Soon  after  many  small  hydropower  facili- 
ties were  built  to  produce  cheap  electricity  (or 
processing  ore  in  Butte  and  Anaconda. 


Hauling  Water  to  the  Homestead 

Paul  DeVore  recalls  his  father's  water  excursions 
on  their  Wibaux  area  farm: 

"It  was  two  miles  from  our  new  Montana  home 
to  the  nearest  source  of  (good)  water.  A  par- 
tially dug-out,  board-walled  spring  on  a  section 
of  railroad  land  had,  for  many  years,  been  the 
only  supply  of  water  for  a  number  of  families  in 
the  community  Four  50-gallon  wooden  barrels 
were  needed  to  haul  and  store  the  water.  Two 
or  three  times  weekly  Dad  drove  to  the  spring 
with  two  empty  barrels,  dipped  the  water  from 
the  spring  with  a  rope  and  pail  and  upon  arriv- 
ing home  emptied  the  water,  pailful  by  pailful, 
into  two  other  barrels  kept  in  the  kitchen  or 
adjoining  coalshed.  A  frog,  snake  or  occasional 
mouse  had  to  be  baled  out  of  the  spring  before 
filling  the  barrels,  but  that  was  better  than  drink- 
ing the  slippery  alkali  water  from  a  nearby  well 
or  from  Cottonwood  Creek  which  ran  through 
the  south  end  of  their  place." 

Not  in  Precious  Metals  Alone-A  Manuscript 
History  of  Montana  1976.  Montana  Historical 
Society. 


Emigration  Commissioner  F.M.  Thompson  wrote 
in  1865:  "  after  crossing  the  Dearborn  River, 
ninety  miles  from  Fort  Benton,  upon  the  head- 
waters of  nearly  every  stream  running  from  the 
mountains,  mining  operations  are  going  an.' 


iiirJfJ  an  ciilirc  nionlh  to  ivrlage  the  falls.  A.  E.  Mallhai'f  etching  of  the  Great  Falh,  circa  1867.  Photo  courlesv  Montana  Hiilorical 
Sih'tetv.  Helena.  Montana. 

bring  water  to  needed  locations.  Among  the  first  water  rights  recorded  in  local  court 
houses  are  those  of  placer  gold  miners  in  1863  on  Alder  Creek  near  Virginia  City. 

The  same  year  as  the  Bannack  gold  strike — 1862 — Congress  passed  the  Home- 
stead Act.  This  act  provided  free  1 60-acre  farms  to  all  American  citizens  whose  settlement 
efforts  endured  a  five-\ear  trial  period.  The  first  homestead  application  for  land  in 
Montana  was  filed  in  1868.  By  1870, 831  farms  existed  in  .Montana.  This  number  grew 
to  13,097  farms  in  1900.  Much  of  this  agricultural  expansion  occurred  in  periods  of  high 
rainfall.  Still,  only  those  settlers  kickv  enough  to  homestead  land  near  a  stream  could 
obtain  water  easily.  Most  settlers  endured  the  backbreaking  labor  of  hauling  water — 
sometimes  from  sources  that  were  miles  away  from  their  farms. 

In  the  1880s,  after  the  gold  rush  had  slowed  and  homesteaders  were  well  on  their 
way  to  settling  Montana,  the  li\estock  industr\-  took  off.  In  just  a  few  years,  the  ranges 
were  overstocked  with  cattle  herded  from  Texas,  Oregon,  and  Washington.  A  record 
harsh  winter  in  1886  killed  60  percent  of  the  livestock  in  the  Montana  Territory.  As  a 
result,  ranchers  began  to  irrigate  more  river-bottom  lands  to  produce  feed  for  carrying 
herds  through  the  long  winters. 

To  aid  in  those  irrigation  and  mining  efforts,  the  United  States  government  began 
building  several  hydropower  dams  and  irrigation  projects  in  the  1840s.  The  Huntley 
Irrigation  Project  was  completed  near  Billings  in  1902.  Dams  were  completed  on  the 
Milk  and  Sun  rivers  in  1906.  In  1905,  the  Bureau  i>f  Reclamation  began  construction  of 
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the  Lower  ^ollowslone  Irrigation  Project  near  Sidney,  helping  to  transform  the  Mon- 
tana frontier  into  a  prosperous  agricultural  a-gion. 

Thes<.'  irrigatii>n  projects  of  the  early  14(H)s  succeeded  in  helping  ranchers  grow 
more  ftvd.  but  they  didn't  protect  homesteaders  from  a  drought  that  lasted  from  1424 
to  1942.  This  prolonged  dry  period  forced  many  homesteaders  off  their  land;  those 
who  stayed  knew  that  they  could  not  depend  on  rain.  The  U.S.  Congress  and  the 
Montana  legislature  responded  b\  funding  ci>nstruction  of  large  multipurpose  stor- 
age reservoirs  that  would  pro\  ide  w  ater  during  future  droughts.  Beginning  in  1933, 
the  federal  government  built  six  projects  in  Montana,  including  the  Fort  Peck  Dam  on 
the  Missouri  Ri\  er,  the  Yellowtail  Dam  on  the  Bighorn  River,  and  the  Himgry  Horse 
Dam  on  the  South  Fork  of  the  Flathead  River. 

Irrigation  of  more  and  more  land  increased  the  chances  for  soil  erosion  problems. 
To  deal  with  them,  soil  conservation  districts  were  established  in  each  county,  and 
were  governed  by  a  liKal  board  of  farmers  and  ranchers. 

Montana's  recreation  and  tourism  industries  ha\'e  also  depended  on  water  for 
decades.  In  the  late  1890s  and  early  1900s,  entrepreneurs  built  beautiful  hotels  to 
capitalizeon  hot  springs.  These  drew  visitors  from  around  thecountry.  Today,  millions 
of  people — both  residents  and  visitors  from  out  of  state — fish,  boat,  and  swim  in 
Montana's  pristine  lakes,  wild  rivers,  and  trout  streams. 

lnMontana,many  laws  protect  our  valued  water.  These  protections  are  developed 
when  issues  arise  which  require  publicly-defined  solutions.  For  example,  during  the 
national  energy  shortages  of  the  early  1970s,  many  proposals  arose  to  develop 
Montana's  \ast  undergrcnind  coal  reserves.  Some  of  these  plans,  such  as  sending  coal 
slurry  through  pipelines  to  other  states,  would  have  involved  massive  amounts  of 
water.  Other  coal-development  plans  threatened  water  quality.  As  a  consequence  of 
the  public  debate  that  ensued,  Montana  adopted  iratcr  rescnuithm  legislation  in  1973 
that  established  a  program  allowing  public  organizations  to  seek  water  rights  to 
protect  water  levels  and  provide  for  future  uses.  This  and  other  federal  and  state  water 
laws  are  described  in  Chapter  6. 


Ui  i/j/il>fj/J,<    rhjl<:  ^,^utU->^  MiJliUlU  iil^^IU.^ 

Stvirtv,  Helena,  Monlann 


Ice  Harvesting 

During  the  winter,  iome  ranchers  harvested 
huge  blocks  of  ice  to  provide  a  year's  water 
supply  for  dnnking  and  cooking  In  1901.  Luke 
Sweelman's  Lakeside  Ranch,  which  had  no  well 
or  spring,  hanrested  56inch  thick  blocks  of  ice 
from  the  Missoun  River  They  cut  the  ice  with 
axes,  crowbars,  and  saws,  then  roped  and 
hauled  it  by  horse-drawn  bobsleds  back  to  the 
ranch  where  they  stored  the  ice  underground 
In  later  years,  they  stored  ice  in  an  above- 
ground,  insulated  ice  house  They  insulated  the 
ice  blocks  with  layers  of  sawdust  or  straw,  which 
also  allowed  them  to  easily  separate  the  ice 
blocks  When  they  needed  ice  lor  dnnking  cook- 
ing, or  washing,  they  hauled  the  blocks  to  an 
ice  bo>  or  large  drum  in  the  kitchen. 


Construction  of  Fort  Peck. 

CiMislruction  brgdn  in  i':»>S  on  Kirt  Peck  Dam, 
Montana's  largest  human-made  structure  At 
nni'  point,  this  Public  Works  Administration 
'  I'ct  provided  |obs  for  10,000  workers  The 
ifsfrvoir  was  completed  in  1940  and  now 
stores  water  for  flood  control,  irngation,  navi 
gallon,  and  recreation  The  dam  also  generates 
hydropower,  providing  electricity  for  farms  and 
ranches  Fort  Peck  is  the  fifth  largest  dam  in  the 
United  States  Its  reservoir  has  a  mammum 
capacity  of  19  million  acre  feet  and  a  length  of 
I S4  miles 


Hot  Spring  Resorts 

Touting  a  combination  of  medicinal  benefits, 
lavish  lodging,  and  recreation,  resorts  of  elegant 
architecture  were  constructed  at  Hunter's,  Chico. 
Broadwater  Hot  Springs,  and  Boulder  Hot 
Springs,  to  name  a  few,  in  the  late  1800s. 
Broadwater  Natatorium  and  Hotel  near  Helena 
boasted  a  bathing  plunge  larger  than  a  football 
field,  100  steam-heated  dressing  rooms,  and 
ten-course  meals.  This  era  of  hot  spring  gran- 
deur declined  by  the  1940s,  although  many 
resorts  operate  today  on  a  more  modest  scale. 
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Today,  concerns  about  water  a\ailability,  water  lo\ el,  aquatic  habitat,  and  con- 
sumption of  water  continue  to  inspire  debate.  Around  the  state,  people  discussquestions 
such  as: 

•  To  what  e.\tent  should  iii^^tmiiiifloir^  bo  protected? 

•  To  what  extent  should  important  water  use  industries  (like  agriculture,  water  recre- 
ation) be  sustained? 

•  Can  both  instream  flows  and  qffstrenni  uses  co-exist? 

The  search  for  solutions  that  allow  ci>ntinued  use  and  protection  of  our  water  has 
made  one  fact  clear: 

All  Montanans  play  a  role  in  determining  Montana's  water  future. 

For  More  Information 

•  Natural  Resources  in  Montana's  History.  1987.  Montana  Department  of  Natural  Resources 
and  Conservation. 

•  Montana  Historical  Society  in  Helena 

•  Your  local  historical  museum 

•  The  Liquid  Treasure  Water  History  Trunk  and  companion  publication  Learning  from  the  Past. 
The  Montana  Watercourse,  Montana  State  University-Bozeman. 


Water  Availability 
in  a  Nutshell 


Climate  dramjtically  influences  Montana's  water  supply-  Most  of  eastern 
Montana  receives  little  precipitation  and  isclassifiedassemi-arid.  Western 
Montana  receives  much  more  rain.  Areas  within  each  regii>n,  though, 
experience  extremes  that  make  Montana  both  water-rich  and  water-poor, 
with  ItKalized  fltHxis  and  droughts.  Because  of  its  influence,  weather  is  monitored 
closely  by  water  managers  who  need  to  know  the  current  conditions  of  the  snowpack, 
strcamflow,  and  reservoir  le\  els  in  order  to  pnnide  for  Montana's  water  needs. 

Surface  Water 

In  an  a\  erage  \  ear,  about  44  million  acre-feet  of  water  flow  out  of  Montana  and  63 
percent  of  this  amount  originates  within  slate  borders.  Most  of  the  remainder  Hows 
into  Montana  from  Wyoming  and  Canada. 
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Rii'crs 

More  than  170,lKX)milcsof  strcamsand  rivers  meander  through  Montana — 53,000 
miles  are;»(T(Vi/i(rt/  •ilnuiiiK  that  flow  all  \ear  round,  1 17, (MM)  miles  are  inlrrmiltfiil.  (Of 
the  48  lower  states,  Montana  ranks  third  in  total  stream  miles.)  Streamflows  vary 
seasonally.  The  highest  occur  during  April,  May,  and  June  as  snow  melts  and  spring 
rains  fall.  Much  of  this  water  is  stored  in  reser\'oirs  for  use  later  in  the  year. 


Water  Equivalents 


/  cubic  foot 

t^'    7  48  gallons 

*''    62  4  pounds  of  water 

/  acre-fool 

t*    43.560  cubic  feel 
»*  325,851  gallons 


One  acre-foot  is  the  amount  of  water 
ttiat  covers  one  acre  to  a  deptfi  of 
one  foot. 

I  cubic  foot  per  second  (cfs) 
'"    448  8  gallons  pet  minute 

Ids 
■*'  40  Montana  statutoty  miner's  inches 

I  cfs 

•*    646,272  gallons  pet  day 
For  24  houfs  =  1  985  acre-feel 
Fof  JO  days  -  59.5  acre-leel 
Fof  one  year  =  724  acre-feet 

/  million  gallons 
«-'    5  07acte-feel 

/  million  gallons  per  day  (mgd) 
'•     1,122  acte  feet  pet  yeai 

1,000  gallons  per  minute  (gpm) 
'"    2  25  cfs 

1.000  gpm 
'"    4  42  acte-feet  pet  day 

An  acre-fool  supplies  a  family  nf  S  fnr 
I  year 

44  million  acre-feet  flow  out  of  Mon- 
tana in  an  average  year. 


River  Stories 

The  Yellowstone  River,  called  'Elk  River*  by 
Native  Americans,  is  the  longest  free-flowing 
river  in  the  lower  48  slates.  The  Milk  River, 
named  for  its  milky  color,  originates  in  Mon- 
tana, enters  Alberta,  Canada,  then  turns 
southeast  for  a  return  to  Montana.  The  Big  Hole 
River  is  home  to  the  last  stream-dwelling 
arctic  grayling  a  rare  fish  species  in  the  conti- 
nental United  States.  Reaches  of  four  rivers-the 
North  Fork,  South  Fork,  and  Middle  Fork  of  the 
Flathead  River  and  the  Missouri  River  down- 
stream of  Fort  Benton— have  been  designated 
"Wild  and  Scenic'  by  the  U.S.  Congress  to  pro- 
tect their  natural  beauty. 


Reservoir  Facts 

Fort  Peck  Reservoir  is  Montana's  largest  located 
on  the  Missouri  River  near  Glasgow.  Its  shore- 
line is  longer  than  the  coastline  of  California. 

Behind  Yellowtail  Dam  on  the  Bighorn  River, 
lies  Bighorn  Lake,  which  is  the  largest  reservoir 
in  the  Yellowstone  River  basin  and  backs  water 
into  Wyoming.  Hungry  Horse  Reservoir  and  Lake 
Koocanusa  are  large  storage  projects  in  the 
Columbia  River  headwaters.  Lake  Koocanusa, 
formed  behind  the  400-foot-high  Libby  Dam, 
gets  Its  name  from  the  first  three  letters  in 
the  name  of  the  river,  Kootenai;  the  first  three 
letters  of  the  word  Canada,  since  it  backs  water 
into  British  Columbia,  and  the  three-letter 
abbreviation  for  the  United  States  of  America. 
USA  The  dam  impounds  48  miles  of  the 
Kootenai  River  within  Montana  and  extends  an- 
other 43  miles  into  Canada 

Flathead  Lake,  although  a  natural  lake,  may  be 
considered  a  reservoir,  too,  because  its  water 
level  and  storage  is  controlled  by  Kerr  Dam. 


Montana's  many  miles  of  streams  supply  three  major  river  basins: 

•  The  Columbia  River  basin,  which  has  two  major  tributaries  in  Montana;  The  Clark 
Fork  of  the  Columbia  and  the  Kootenai  River.  Together,  they  drain  about  25,152 
sc^uare  miles,  annualh-  releasing  about  26  million  acre-feet.  These  two  mountainous 
ri\er  basins  co\  er  only  about  1 7  percent  of  the  state  but  generate  almost  60  percent  of 
the  water. 

•  The  Missouri  River  basin,  the  largest  river  basin  in  Montana,  drains  more  than  82,000 
square  miles,  or  56  percent  of  Montana's  land  base,  but  discharges  only  about  17 
percent  (8  million  acre  feet)  of  the  state's  a\erage  annual  discharge. 

•  The  Yellowstone  River  basin  drains  almost  36,000  square  miles  and  sends  roughly 
9.5  million  acre-feet  into  the  Missouri,  21  percent  of  state's  water. 


Major  River  Basins  of  Montana 


River  Basin 

Arvc 
(sq.  mi.) 

Percentage  of  Montana's 
Area 

Percentage  of  Montana's 
Water 

Columbia 

25,152 

17 

59 

Missouri 

82,352 

56 

17 

Yellowstone 

35,890 

24 

21 

Little  Missouri 

3,428 

2 

1 

St.  Mary's 
Totals 

648 
147,470 

1 

too 

2 

too 

Lakes  and  Resen'oirs 

Vlontana's  landscape  is  dot- 
ted with  more  than  10,000  lakes 
and  reser\'oirs,  and  thousands  of 
smaller  wetlands,  stock  ponds, 
and  other  water  bodies.  Glaciers 
created  many  of  these  features, 
such  as  Eastern  Montana's  prai- 
rie potholes.  These  seasonal 
wetlands  are  actually  small  de- 
pressions scoured  in  the  plains  by 
glacial  action.  Most  of  Montana's 
natural  lakes  occupy  larger  de- 
pressions car\ed  b\'  glaciers  in  the 
mountains  of  the  western  part  of 
the  state. 

Flathead  Lake  is  the  largest 
freshwater  lake  in  the  United 
States  west  of  the  Great  Lakes. 
Other  large  natural  lakes 
include  VVhitefish,  Swan,  Seeley 
and  Thompson  lakes,  all  located 
in  western  Montana.  Another 
large  lake.  Earthquake  Lake,  was 
formed  not  by  glaciers  but  by  a 
catastrophic  earthquake  land- 
slide that  dammed  the  Madison 
River  in  N59. 
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Much  of  Montana's  surface  water  is  stored  in  reser\'oirs — artificial  water  bixlies 
whose  levels  are  contn>lled  by  dams.  Larger  "multipurpose"  reser\'oirs  were  con- 
structed bv  the  ftH-ieral  gov  ornment  for  h\  drcx'lectric  power  generation,  flood  control, 
storage  for  irrigation,  and  recreation.  Sixty-seven  reser\  oirs  each  have  a  capacit)-  of 
5.000  aca'-feet  or  more.  These  are  owned  and  managed  today  by  the  federal  go\  ern- 
ment,  the  State  of  Montana  or  private  utilities. 

W'l'tliiiuis  iittti  Rifutrian  Anun 

Wetlands  are  areas  defined  bv  a  high  water  table,  wet  soils,  and  water-lo\  ing 
vegetation.  The\  include  rifhiriim  areas  bordering  streams,  seasonal  prairie  potholes 
on  the  plains  of  eastern  Montana,  and  isolated  cattail-filled  marshes. 

Wetlands  fulfill  a  number  of  roles.  As  pollution  modifiers,  they  filter  out  pollutants 
from  runoff,  therebv  reducing  contamination  of  rivers  and  streams.  Wetland  plants 
absorb  phosphates  and  nitrogen,  two  nutrients  that  accrue  from  land-use  practices. 
Thev  can  act  like  sponges,  storing  excess  precipitation  to  reduce  Hooding  and  recharge 
ground  water.  Wetlands  also  support  ecological  diversity.  They  provide  important 
habitat  for  birds  of  all  kinds — waterfowl,  shorebirds,  songbirds,  raptors — and  for  in- 
sects, amphibians,  and  mammals  such  as  white-tailed  deer.  They  also  provide  people 
with  places  to  relax,  watch  wildlife,  and  take  photographs. 

Until  recently,  though,  most  people  did  not  appreciate  the  value  of  wetlands.  By 
some  estimates,  wetlands  have  declined  by  about  27  percent  in  Montana  over  the  last 
two  centuries. 

Ground  Water 

Water  that  seeps  or  percolates  through  soil  and  is  stored  below  ground  is  called 
ground  water.  An  aquifer  is  a  sub-surface  storage  area  for  ground  water  from  which 
water  can  be  pumped.  Aquifers  usually  are  saturated  zones  of  sand,  gra\el,  fractured 
bedrtxk,  or  other  material  that  ha\  c  space  betvveen  particles  to  hold  water.  They  are 
a-charged  by  precipitation  and  streamtlinv.  In  turn,  they  recharge  streams  during  the 
summer  and  other  periods  of  low  streamflow.  The  map  on  the  following  page  shows 
some  of  the  near-surface  aquifers  commonly  tapped  in  Montana. 

Aquifer  distribution  and  ground-water  a\ailabilitv  vary  acrtiss  the  state's  two 
distinct  hydrogeologic  regions:  the  Great  Plains  l*ro\ince  (eastern  and  north-centra! 
Montana),  and  the  Northern  and  Middle  Rocky  Mountains  Province  (western  and 
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Major  Reservoirs  in  Montana 


Reservoir 

Canyon  Ferry 
Clark  Canyon 
Fort  Peck 
Fresno 
Gibson 
Hebgen  Dam 
Holter 

Hungry  Horse 
Km 


Koocanusa  (tJbby) 

Lake  Francis 

Noxon 

Tiber 

Bighorn 

'Uses.  FW-liih  and  tviWWe,  / 


River 

Missouri 
Beaverhead 
Missouri 
Milk 

Sun  

Madison  

Missouri 

S  Fork  Flathead 

Flathead 

Kootenai 

Dry  Fork  Marias 

Clark  Fork 

Marias 

Bighorn 


(  ()/)()i  ityuH  ft-  if 

2,051,000 

528.900 

19,410,000 

129,000 

105.000 

273,000 ' 

245,000 
3.468,000 
1.220,000 
5.850.000 
105.000 
495.000 
1.368.000 
1.375.000 


()v./if(/  h\ 

tVsfs* 

U.S.D.I.  Bureau  of  Reclamation  (BuRec) 
BuRec 

FC.  1.  FW.  P 

FC.  1.  FW 

BuRec 

M,  FC.  P  1.  FW 

BuRec 

FW.  M,  1,  FC 

BuRec 

1.  FW 

Montana  Power  Company  (MPC) 

P 

MPC 

P 

BuRec 

FCP,  FW 

MPC 

P 

U.  S.  Army  Corps  of  Engineers 

FCP.FW 

Pondera  Canal  andReservoir  Co. 

1 

Washington  Water  and  Power  Company 

P 

BuRec 
BuRec 

FW.  1.  FC.  M 
1.  FC.  P.  FW 

—irngation,  P— power  generation.  fC-fhod  control,  M-municipal 
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south-central  Montana).  Most  ground  water  in  Montana  is  obtained  along  major  streams 
from  aquifers  composed  of  alluvial  (stream-deposited)  sediments  of  gravel,  sand,  silt, 
and  clay.  (See  map  below.) 

In  western  Montana,  these  aquifers  are  located  mostly  in  ri\er  \allevs  where 
ground  water  is  plentiful  and  the  qualit\-  is  generally  excellent;  they  are  recharged 
by  precipitation  and  streamflnw.  in  eastern  Montana,  alluvial  aquifers  consist  of 
fine-grained,  consolidated  sandstone  and  siltstone.  In  these  aquifers,  water  mo\'e- 
ment  is  slower.  This  is  due,  in  part,  to  lower  amounts  of  precipitation.  However,  water 
moves  faster  in  deeper  aquifers  made  of  cracked  rock,  gra\el,  or  coal.  Examples  of 
these  deep  aquifers  include  the  Fort  Union  Formation  and  the  Eagle  Sandstone  coal- 
bearing  aquifers. 

Geothcrmal  Aquifer  Resources 

Montana's  many  geothermal  features  attest  to  the  \olcanic  activit\  that  shaped 
much  of  the  landscape.  Geothermal  springs  form  when  ground  water  is  heated, 
either  by  hot  rock,  natural  radioactive  decay,  or  chemical  reactions.  Natural  hot 
spring  temperatures  range  from  50  to  190  degrees  F.  Oil  well  drillers  ha\e  encoun- 
tered geothermal  water  edging  up  to  240  degrees  F!  Although  most  abundant  in 
Yellowstone  National  Park,  hot  springs  are  found  throughout  Montana.  They  are 
concentrated  in  the  western  part  of  the  state,  where  approximately  60  of  the  state's  80 
hot  springs  are  located. 

Using  special  piping,  some  people  have  de\eloped  geothermal  resources  for 
household  and  industrial  heat  and  power.  Potential  commercial  uses  of  geothermal 
energy  include  catfish  farming  and  greenhouse  heating.  This  use  of  Montana's  hot 
water  is  restricted  in  the  region  bordering  "Yellowstone  National  Park  because 
tapping  the  geothermal  sources  may  alter  the  park's  unique  thermal  features. 
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Principal  Ground  Water  Sources  in  Montana' 


/  Adapted  from  Montana  Water  Quality  Guidebook    I99S  Montana  State  Univemty  txten$ion  Service,  page  3 

2  Alluvial  aquiien  ore  heated  throughout  Montana,  others  in  chart  are  deeper  formations  eosf  of  the  Continental  Divrde. 

3  A  water  right  permit  is  required  for  wells  that  produce  more  than  35  gallons  per  minute 

4  federal  drinking  water  standards  permit  a  maximum  of  SOO  mq.  i  Total  Dissolved  Solids  in  public  supplies. 


Aquifer'                                 Depth 

(ft) 

Composition 

Yietdi 
(gal/min) 

Dissolved'  Solids 
(mg/U 

Quality 

Alluvial                              0-200                              loose  sand,  silt,  clay 

10-1,000 

300-2,500 

good -excellent 

Fort  Union                          250-9,000                         coal  or  sandstone                              <  IS                                  SOO-S.OOO 

Uov  {ommonly  ufrd  otfuitrt  in  eourm  Montana,  although  wotrr  Irom  most  wp(h  dnihd  herr  eiceerf  Merol  dnnking  \mttr  %tondonH  ht  low/  dnioKrd  so/ids. 

fair 

Fox  Hills/Hell  Geek           1,200-2,500 

sandstone 

20-50 

100-4,000 

ttudwfit 

Judrth  River                         100-1,200 

coal  seams,  sandstone,  shale 

50-100 

160-27,000 

fair 

Eagle/Virgelle                     200-700 

Kootenai                            500-1,000 

Swih                                    3,000-5,000 
Mainly  o#/  eipfaraOon  hole%  M*d  lot  stock  Mofrr 

Madison                            300-16,000 

sandstone 

Mcfef  quality  limit  u\r  in  eastern  Montana 

sandstone 

50-500 

800-1.500 

good 

10-300 

200-14,000 

fair 

sandstone,  shale 

SO 

500-4,000 

fair 

limestone                                      20-6,000 

500-300,000 

tit  lord  hi  nduunol  purpoia. 

poor -excellent 
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what  Are  Pump  Tests? 
Why  Are  They  Necessary? 

To  use  ground  water,  a  well  must  be  drilled  into 
an  aquifer,  and  the  water  then  pumped  to  the 
surface  Pump  tests  determine  aquifer  charac- 
teristics-water quality  and  quantity-or  the 
performance  characteristics  of  a  well  At  new 
homesites,  the  pump  test  helps  determine 
the  drawdown  (the  difference  between  the 
natural  water  table  and  the  water  level  during 
pumping)  in  a  well,  and  the  effect  of  new 
withdrawals  on  existing  wells.  Knowing  these 
factors  helps  calculate  the  tronsmissivity  (the 
rate  at  which  water  is  transmitted  through  an 
aquifer)  and  well  yield  (the  volume  of  water 
discharged  from  a  well  in  gallons  per  minute) 
of  the  aquifer.  It  also  helps  you  know  what 
type  of  pump  to  purchase  in  order  to  minimize 
power  and  maintenance  costs.  Proper  well  con- 
struction is  critical  for  prevention  of  coliform 
bacteria  contamination. 
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For  More  Information 

•  Montana  Water  Supply  and  Moisture  Condition  Report,  Monthly.  Depailmefit  of  Natural 
Resources  and  Conservation 

•  Contact: 

-Water  Rights  Bureau  of  the  Department  of  Natural  Resources  and  Conservation  or  one  of  its 
statewide  field  offices  for  water  rights  information 

-Montana  Bureau  of  Mines  and  Geology's  Ground  Water  Information  Center  for  water-well 
logs  and  monitoring  programs 

•  Montana  Water  Supply  and  Use,  Montana  Ground  Water,  and  other  publications.  U.S.  Geo- 
logical Survey. 

•  Montana  Ground  Water  Atlas.  1995.  Montana  Natural  Resources  Information  System,  Mon- 
tana State  Library. 

•  Occurrence  and  Characteristics  of  Ground  Water  In  Montana.  1982.  Montana  Bureau  of 
Mines  and  Geology.  Publication  #99. 


WmjsTJint  We 
Use  Water 


Monlanans  use  water  in  homes,  on  land,  and  in  industries.  We  also  use 
the  state's  streams,  rivers,  and  lakes  for  recreation.  When  we 
use  water  for  such  things  as  ctH>king,  irrigation,  or  mineral  extraction, 
ue  are  using  it  otfstream.  When  we  use  water  for  recreation  or  to 
produce  hydroelectric  power,  we  are  using  it  instream. 

Generally,  when  we  use  water  offstream,  we  are  removing  water  for  activities  that 
consume  it  {coii>umf'tizr  u>i'f).  Offstream  uses  include  irrigation,  drinking  water  and 
municipal  needs,  rural  domestic  uses,  self-supplied  industry,  livestock,  and  thermal 
electric  power  generation.  We  obtain  water  supplies  from  ground  water  that  is  pumped 
to  the  surface  or  from  surface  water  that  is  diverted  from  ri\ers  and  reser\oirs.  The 
water  consumed  mav  produce  livestock,  crops,  or  manufactured  goods.  Or  it  may 
transpire  through  plants  or  evaporate  into  the  atmosphere.  The  portion  that  is  not 
consumed  returns  to  the  watershed  further  downstream  as  return  floio. 

When  we  use  water  instream,  on  the  other  hand,  weare engaging  in  mmcoiisumptive 
activities  that  maintain  flows  and  levels  within  stream  channels  and  lakes  and  reser- 
voirs. Instream  uses  include  hsdroelectric  generation,  maintenance  ot  natural  water 
quality  conditions,  fishery  and  wildlife  habitat,  and  recreation. 


Correction,  I'agc  15:  Caption  at  page  bottom  slioiiki  read 
'Annual  water  use  in  Montana  in  thousand  acrc-leet  (tal)" 
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Enc//  1/t'T,  Moiilaiuiii^  witluiniw  tippwximalcl}/  15.414,0011  acrc-fivl  of  wcUcr.  We  actiialli/  lOiifiimc  /ess  limn  one- 
fourth  of  that  ii'iJ/cr  ami  Ihc  rat  return!^  to  riirrs  imi/  citjuifcrf.  This  chart  ^hoios  the  pcrccnta^if  of  water  withiiraion 
for  a  range  of  mei. 

Datafrom  Water  Use  in  Montana,  1980. 1986.  Department  of  Natural  Resources  and  Conservation.  This  figure  does 

not  include  ei'aporation  from  resert'oirs. 


Where  Our  Water  Comes  From 


whether  we  use  water  instream  or  offslreom,  it  has  to  come  from  somewhere! 
This  chart  shows  major  offstream  uses,  expressed  in  millions  ol  gallons  per  day  (mgd). 

Water  Use  Ground  Water  (mgd) Surface  Water  (mgd) 


Irrigation 

90 

8,910 

Public  Supply 

51 

83 

Rural  Domestic 

15 

1 

Self-Supplied  Industry 

30 

27 

Livestock 

16 

35 

Fossil  Fuel  Power  Use 

0 

33 

Mining 

15 

4 

Total 

2/8 

9.100 

Adapted  from  chart  in  Montana  General  Agricultural  Chemical  Ground  Water  Management  Plan  using  provisional 
uses  I99idala. 


Irrigation  And  Livestock 

Irrigation  use  reflects  the  size  and  importance  of  agriculture,  the  state's  largest 
industry.  Water  withdrawn  for  irrigation  accounts  for  more  than  97  percent  of  the  total 
amount  of  water  withdrawn  in  Montana  each  year.  It  is  used  to  irrigate  as  many  as  2.8 
million  acres  of  Montana's  1 8  million  acres  of  croplands.  Although  only  three  percent 
of  irrigation  water  comes  from  ground  water,  that  small  percentage  actually  amounts 
to  almost  half  of  all  the  ground  water  withdrawn  each  vear  fi>rall  uses  in  Montana.  It's 
no  surprise  that  .Montana  ranks  sesenth  in  the  nation  in  the  number  of  acres  irrigated. 

What  crops  benefit  from  all  of  this  water?  .Mfalfa,  which  is  used  to  feed  livestock  in 
the  winter,  is  the  main  irrigated  crop.  Other  important  irrigated  crops  include  wheat, 
hay,  barley,  oats,  sugar  beets,  potatoes,  corn,  and  cherries. 


A  number  of  factors — distance  from  a  water  source,  slope  of  the  field,  soil  drain- 
age, caip  a'quia'ments,  wind  action — determine  the  amount  of  water  needed  and 
tvpe  of  irrigation  svstem  used.  FKhxI  and  sprinkler  svsfems  are  most  commonlv  used 
in  Montana,  and  each  varies  in  efficiency.  (See  illustration,  pa>;e  IS.) 

Water  is  also  essential  for  raising  livestixk — cattle,  sheep,  hogs,  chickens,  and 
other  animals.  The  animals  actually  drink  less  than  one  percent  of  the  water 
consumed  in  Montana  Most  of  the  water  assiKiated  \\  ith  the  li\  estock  industry  goes 
to  producing  livestiK'k  feed. 

Who  Irrigates,  and  How? 

Individual  landowners  along  watercourses  commonly  divert  water  for  farm  and 
ranch  use,  although  specific  organizations  manage  and  distribute  water  for  the  shared 
benefit  of  man  V.  Irrigation  districts  manage  most  federal  irrigation  projectsand  supply 
water  ti>  irrigators  within  a  specified  region.  Water  Users  Associations  manage  mostly 
state-owned  irrigation  projects.  Local  irrigators  set  up  ditch  or  canal  companies  to 
maintain  ditch  svstems  that  ser\e  their  collective  lands.  You  can  read  more  about  these 
organizations  in  Chapter  7. 


Public  and  Rural  Domestic  Water  Supply 

MoMlan.ins  draw  llu'ir  li.iiK  w.iliT  Ironi  iMtluT  public  water-suppiv  sxstems  or 
rural  domestic  water  supplies.  Appri)\imatel\  2lH),lH)()  people  use  rural  domestic 
water  supplies  at  a  rate  of  about  78  gallons  per  day  for  drinking,  bathing,  washing, 
cooking,  and  lawn  watering  Rural  domestic  water  supplies  depend  on  ground 
water — W  percent  of  their  water  comes  from  this  source. 

Three-fourths  of  Montanans  (and  many  industries)  obtain  water  from  moa'  than 
two  thousand  public  water-supply  systems.  Most  of  these  systems  aw  small,  serving 
less  than  .'^..lOO  people.  The  few  large  s\  stems,  such  as  those  in  Billings  ^ni.\  Great  Palis, 
serve  the  maji>rity  of  Montanans.  Individuals  served  by  public  water  supplies  use 
around  140  gallons  of  water  per  day — an  estimate  that  includes  water  for  commercial 
and  parkland  uses. 


How  Does  Irrigation  Work? 


Sprinkler  Systems 

Us/iiv;  wliUin)^  iiprinklcr<;  sfrni/  nozzle!;  or  perforated  pipe,  sprinkler  si/s(f"is  s/iriii/  water  onto  the  lanJ  They  ^^eiierally  apply  leis 
•water  than  the  so;/  intake  rate.  Mainline  and  lateral  pipea  and  sprinkler  units,  often  ni  conjunetion  irith  pumps,  transport  water  to 
crops  either  as  niiilli-sprinkler  (including  center  pivots),  single-sprinkler  (using  a  large,  pressurized  gun-type  sprnikler),  or  boom 
sprinkler  units.  These  systems  can  be  moved  by  hand,  tractor,  or  electrical  units.  While  more  ivater-efficient  than  flood  irrigation, 
sprinkler  systems  require  higher  system  head  (pressure)  and  pumping  costs.  They  can  also  change  nearby  ground  loaler  supplies, 
especially  ivhere  flood  irrigation  had  been  recharging  aquifers. 


Surface  or  Flood  Systems 

Water  is  applied  directly  lo  the  ground 
by  flooding  an  entire  field  or  guiding 
tvater  dotvn  furrotfs.  Typically,  more 
•water  is  applied  than  can  be  absorbed  by 
the  soil.  These  systems  require  a  loater 
supply,  ditches,  measuring  dei'ices,  and 
turnouts  for  release  of  water  onto  the 
ground  into  furroirs.  The  slope  of  the 
land  and  the  rale  oftvater  intake  by 
different  soils  affects  the  type  of  surface 
si/s/i'm  used. 


v5'cippLv  Pitch 


Uripl Trickle  System 

A  pipe  nettvork  slotvly  transports  water 
directli/  onto  or  below  the  soil  surface 
using  emitters  that  continuouslt/  drip 
water  Drip  systems  use  a  pump, 
control  head,  main  lines,  laterals, 
and  emitters. 


Belou'  Surface  Systems  ^ 

Water  is  applied  underground  for  migration  to  plant  remts.  This 
method  IS  appropriate  only  for  leivl  lands  irith  a  high  water  table 
or  an  impen'ious  layer  helotv  the  root  zone  where  the  water  table 
lei'cl  can  be  sustained  artificially. 


iKKlOATet? 
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Most  public  water  supplies  use  some  ground  water,  but  it  provides  less  than 
40  percent  of  the  total  amount  of  water  withdrawn  for  use  by  these  utilities.  Added  all 
together,  Montana's  public  water-suppK  ssstems  use  less  than  two  percent  of  all 
waterdiverted.  Although  these  uses  are  all  considered  consumpti\  e,  most  of  the  water 
is  returned  to  surface  water  or  applied  to  the  land  after  it  has  been  used  and  treated. 


r^> 


V,l. 
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A  water  iupply  itfslem  from  rnxr  Ik  tmucl  jnj  hack  ujjaiN. 


3.  Cor^nuMiTY  Use. 


Non-Agricultural  Industry 

in  Montana,  some  industries  construct  their  own  water  delivery  systems — they 
self-supply  their  water  needs.  These  industries  include  petroleum  refining,  wood  prod- 
ucts manufacturing,  sugar  refining,  and  minerals  miniiigiiidustrK>.rhe\  use  ground 
water  and  surface  water  about  equally,  and  their  total  use  of  water  equals  less  than  one 
percent  of  all  waterdiverted  in  Montana. 

In  western  Montana,  the  wood  products  manufacturing  indiistr\'  withdraws  the 
largest  amount  of  water  In  eastern  Montana,  petrt)leum  and  sugar-refining  industries 
lead  industrial  consumers  of  water.  Nationally,  the  trend  for  industrial  water  use  is 
downward,  primarily  because  water  quality  regulations  for  wastewater  discharges 
have  encouraged  industries  and  governments  to  reusf  and  conserv  e  more  water 

Mi«in;if 

More  than  l(K)  active  mineral  mines  in  Montana  produce  metals,  industrial 
minerals,  or  fuels.  Copper,  gold,  silver,  and  platinum  are  the  most  \  .ihi.ible  metals 
extracted.  Industrial  minerals  like  talc,  iron,  limestone,  and  decora ti\esloiie  are  mined 
in  various  parts  of  the  state.  Oil  and  natural  gas  are  pumped  from  underground.  Coal 
is  mined  extensively  in  stiutheastem  Montana,  which  contains  more  than  one-fourth 
of  the  national  coal  reser\'es. 

The  amount  of  water  needed  for  mining  depends  on  the  mining  pnxess  em- 
ployed Placer  mining  uses  water  to  separate  \  aluable  minerals  trom  sand  and  gravel. 
A  small  placer  mining  operation  might  use  SO  gallons  per  minute.  Although  this  is 
considered  a  consumptive  use,  most  of  the  water  runs  back  into  its  source.  Hard  riKk 


A  Look  at  Sugar  Refining 

Wdtei  keeps  youi  sugdr  botvl  lull  Hdivestrd 
sugar  beets  are  washed  with  water  Then,  in 
a  resourceful  recycling  process,  the  solids 
settle  out  and  the  clear  water  is  pumped  back 
to  wash  more  beets  The  plot  thickens-the 
wash  water  is  actually  a  by  product  ol  the 
cooling  process  that  occurs  when  the  sugar 
beets  are  processed  (The  sugar  beet  is  actually 
about  75  percent  water )  When  sugar  Irom  the 
beets  goes  into  solution  during  heating,  water 
is  evaporated  oH  and  condensed  with  cool 
water  The  water  produced  provides  hundreds 
o(  gallons  ol  water  (or  many  other  prcKess  ap- 
plications Eicess  condensed  water  is  treated 
in  aerated  ponds  and  released  through  a 
monitoring  station  The  only  other  water  that  is 
discharged  and  not  reused  is  water  that  is  used 
solely  lor  equipment  maintenance 


Words  on  Mining 

Opencut  mining 

-Minerals  are  extracted  from  open  pits  such  as 
a  gravel  pit 

Strip  mining 

-A  coal  mining  process  that  "strips"  the  surface 
soil  so  that  underground  coal  deposits  can  be 
extracted.  Stnp  mining  occurs  south  of  Colstrip. 

Placer  mining 

-Water  separates  valuable  metals  and 
non-metals  from  near-surface  sand  and  gravel 
deposits.  An  example  of  placer  mining  is  pan- 
ning Placer  mining  was  prominent  near  Virginia 
City  and  other  gold-rush  areas. 

Hard  rock  mining 

-This  type  of  mining  often  requires  construc- 
tion of  underground  shafts,  or  "room  and  pillar," 
from  which  ores  are  extracted  Hard  rock  min- 
ing can  also  occur  in  large  open  pits  like  the 
Golden  Sunlight  mine  in  Whitehall  or  the  Ber- 
keley Pit  in  Bune. 


rih-  BcrUhy  Pit.  Vlioto  iouTtc>]4  Kt'iin  A^tv/uii. 


and  open  pit  mine  processing  might  use  a  heap  leach  method  that  extracts  minerals, 
such  as  gold  or  copper,  using  a  solution  of  water  and  cvanide  or  sulfuric  acid.  For 

example,  the  Continental  Pit  in  Butte  uses  15,000-18,000  gallons  of  water  per  minute 
(22-26  million  gallons  per  day)  to  produce  copper  and  molybdenum.  Wastewater  from 
such  methods  may  be  neutralized,  reused,  or  recycled.  Strip  mining  uses  water  prima- 
rily for  controlling  road  dust,  washing  coal  products,  and  maintaining  equipment.  Oil 
and  gas  exploration  needs  water  for  drilling  fluids  and  equipment  maintenance. 

Wood  Products 

Montana's  200  forest  products  plants  produce  lumber,  plywood,  pulp  and  paper, 
particleboard,  fiberboard,  house  logs,  utility  poles,  posts,  cedar  products,  and 
wood  by-products.  Pulp  and  paper  mills  consume  the  most  water  To  create  pulp, 
water  and  chemicals  arc  heated  under  pressure  with  wood  chips.  The  resulting  slurry 
is  applied  over  large  screens;  the  water  drips  out  and  the  remaining  fibers  are  steam- 
dried  to  become  paper.  The  wastewater  is  treated  before  storage  in  large  ponds  for 
eventual  discharge.  For  example,  Stone  Container  pulp  plant  near  Missoula  with- 
draws ground  water  at  a  rate  of  23  million  gallons  per  day.  Of  this  amount,  4  million 
gallons  is  returned  to  the  Clark  Fork  River  after  cooling,  19  million  gallons  goes  to 
storage  ponds,  and  1.9  million  gallons  evaporate. 

Petroleum  Refining 

Oil  refineries,  which  are  located  in  Laurel,  Billings,  and  Great  Falls,  process  crude 
oil  into  gasoline  and  other  petroleum  products.  Thev  withdraw  water  to  cool  equip- 
ment and  generate  steam  during  the  refining  process. 

Reservoir  Storage  and  Hydroelectric  Power  Generation 

Among  their  many  uses,  reser\oirs  in  Montana  store  water  for  hydroelectric 
power  generation.  E\aporation  from  these  reser\oirs  represents  about  one  third  of 
the  total  water  consumed  annualh'  in  the  state.  Even  so,  hvdrt>electric  production 
is  considered  a  nonconsumpti\e  use  because  the  process  itself  does  not  consume 
water — water  released  from  one  facility  can  be  used  again  downstream.  About  74 
million  acre-feet  of  water  pass  through  Montana  turbines  every  year,  returning 
directly  to  the  surface  water  supply.  (See  illustration,  page  22.) 
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Thermal  Electric  Power  Generation 

S.\«.ii  thcrm.il  ok'ctrii.  pi>ucr  tacilitio  Dperatc  in  Monton.i:  coal-fired  plants  in 
eastern  Montana  pro\  ide  most  of  the  thermal  electric  generating  capacit)';  oil-  or 
natural  gas-fia>d  units  provide  the  remainder.  Together,  these  plants  use  less  than  one 
percent  of  all  the  water  withdraw  n  in  Montana.  The  u  ater  is  heated  and  the  resulting 
steam  condenses  in  ctH)ling  towers  that  then  cool  the  generators.  The  water  is  reused 
several  times  and  then  discharged. 


Thermal  Electric  Power  Generation  in  Montana 


Count} 

Water  Consumed 

Poiver  Generated 

ia(.re  tffli 

(aae-leet) 

(megawatt  hours) 

Dawson 

18 

0 

43 

Lincoln 

1 2.836 

0 

25,000 

Rictiland 

34.331 

0 

330,000 

Rosebud 

7.091 

7.091 

4,289.000 

Yellowstone 

52,622 

2,210 

1,287,000 

Total 

t06,S9» 

9^0 1 

5,931,000 

Informatior)  m  this  table  adapted  from  Water  Use  in  Montana.  1980.  1986.  Department  of  Natural  Resources  and 
Conservation. 


Instream  Flows  and  the  Fishery  Resource 

Trout  fishing  on  the  Big  Hole,  water  skiing  on  Flathead  Lake,  floating  down  the 
"Mighty  Mo."  How  would  these  pleasures  be  affected  b\  lack  of  water?  Although  it  is 
difficult  to  quantify  in  economic  terms,  water  left  in  the  stream  is  \  alued  for  providing 
water  quality  protection,  habitat,  fish  spawning  sites,  and  recreation. 

Water  quality  depends  on  sufficient  instream  flows  to  help  dilute  pollutants  such 
as  arsenic  from  geothermal  sources,  toxic  metals  from  inacti\e  or  abandoned  mines, 
nutrients  from  treatment  plants,  and  chemicals  from  agricultural  areas.  When  water 
supplies  are  depleted,  the  concentration  of  pollutants  can  increase  to  levels  harmful  to 
aquatic  organisms  and  to  human  health. 

Adequate  instream  flows  are  also  essential  for  pro\iding  habitat  for  aquatic  ani- 
mals of  all  kinds.  During  periods  of  low  water,  the  temperature  can  increase  bevond 
tolerable  levels  for  many  species.  Low  water  le\  els  also  disrupt  the  feeding  and  nest- 
ing of  water  birds,  the  feeding  and  spawning  of  fish  such  as  trout,  and  the  movement  of 
many  kinds  of  fish. 

Recreation  and  tourism  also  depend  on  good  instream  flows  Bimiping  o\  er  rcKks 
in  a  cantK>  isn't  nearh'  as  fun  as  running  rapids.  I'ishing  is  depressing  \\  hen  there  are  no 
fish.  And  few  people  want  to  risk  their  health  by  swimming  in  a  polluted  waterway. 

The  Montana  legislature  recognized  the  value  of  leaving  water  in  streams  for  fish 
and  wildlife  purposes  in  1464.  That  vear,  thev  passed  an  instream  flow  protection  bill 
that  allowed  the  Fish  and  Ciame  Commission  to  tile  for  what  became  known  as 
Murphy  R/y/jfs  (named  for  the  bill's  sponsor)  on  the  unappropriated  waters  of  12  Ww 
riMvii  sfnvims.  Although  this  legislation  was  repealed  in  1473.  the  claimed  appropria- 
tions remain  \alid. 

In  1973,  the  Montana  Water  Use  Act  included  a  water  reser\ation  statute  that  set 
in  motion  a  prtKess  to  protect  instream  flows  throughout  the  state.  Reservations 
ha\  e  bivn  granted  for  332  streams,  including  244  streams  in  the  upper  Missouri  basin, 
18  streams  in  the  lower  Missouri,  and  63  streams  in  the  Yellowstone  basin.  Together 
with  the  Murphy  rights  claimed  on  12  streams,  a  total  of  .344  streams  in  Montana  have 
authorized  instream  flows.  This  amount  comprises  almost  five  percent  of  the  streams 
in  the  state.  Map  D  in  the  center  section  shows  the  Kvation  of  these  streams. 


The  Workings  of  a 
Multi-Purpose  Reservoir 

Exclusive  flood  control  capacity 

-Assigned  for  reducinj^  flood  damages  down- 
stream 

Joint-use  capacity 

-The  part  of  tfie  conservation  capacity  assigned 
to  flood  control  and  consen/atlon  during  cer- 
tain parts  of  the  year. 

Active  conservation  capacity 

Ifie  capacity  used  in  regulating  ttie  resemoir 
for  Its  many  purposes  (flood  control,  Irrigation, 
recreation,  etc.). 

Inactive  conservation  capacity 

-Ttie  resen/oir  capacity,  exclusive  of  the  dead 
capacity,  tfiat  Is  needed  to  create  flow  for  rec- 
ommended discharges. 

Dead  capacity 

-The  resen/oIr  capacity  below  which  water  can- 
not be  evacuated  by  gravity. 

Other  Terms: 

Surcharge  capacity 

-The  capacity  set  aside  strictly  for  collection  of 
large  flood  inflows. 

Replacement  capacity 

Ihe  capacity  set  aside  for  replacing  the  space 
in  a  downstream  reservoir. 

Total  capacity 

-The  total  volume  of  the  water  that  can  be  Im- 
pounded, exclusive  of  the  surcharge  capacity. 

Live  capacity 

-The  portion  of  the  resen/oir  that  can  be  with- 
drawn by  gravity. 


Murphy  Rights 

Murphy  rights  have  a  priority  over  other  water 
uses  until  the  district  court  determines  that 
those  waters  are  needed  for  a  more  bene- 
ficial use.  The  twelve  Murphy  streams  are 
reaches  of; 

•  Big  Spring  Creek 

•  Blackfoot  River 

•  Flathead  River 

•  Middle  Fork  of  the  Flathead  River 

•  North  Fork  of  the  Flathead  River 

•  South  Fork  of  the  Flathead  River 

•  Callatin  River 

•  Madison  River 

•  Missouri  River 

•  Rock  Creek 

•  Smith  River 

•  Yellowstone  River 
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Ki'sen'oir  Alloinlions 

Water  stored  in  a  rcseri'oir  can  take  many  fuiths.  Montana's  wiiltipurpose  rcsertvirs  strnv  to  nuvt  the  mnis  of 
flooJ  control,  hydroelectric  generation,  irrigation,  recreation,  fisli  ond  U'ildlife  habitat,  and  municipal  and  indus- 
trial supply. 


The  level  of  protection  these  measures  afford  varies  from  stream  to  stream,  and  is 
always  subject  [o  tho  rights  of  prior  appropriators.  For  example,  all  reser\ations  in  the 
upper  Missouri  basin  ha\  e  "no  force  and  effect"  for  si>me  uses  due  to  iegislati\e  hisiii 
closures.  (See  Chapter  7  for  more  details  about  closures.) 

Tourism  and  Quality  of  Life 

Montana's  pristine  streams,  rivers,  and  lakes  provide  the  excellent  quality  of  life 
enjoved  bv  e\'eryone  in  the  Big  Skv  state.  Outstanding  water  qualitv  and  recreation 
opportunities  also  draw  millions  of  visitors  to  Montana.  For  example,  2,300,000  state 
fishing  licenses  were  sold  during  1991-1992.  In  1994,  almost  eight  million  tourists 
visited  the  state  and  expended  $1.2  billion,  making  tourism  the  second-ranked  rev- 
enue-producing industr\' in  Montana.  The  45,000  boats  registered  that  vca  rare  another 
measure  of  the  popularit}'  of  water-based  recreation. 

Although  visitors  also  enjoy  other  aspects  of  Montana's  landscape,  we  can  be  sure 
that  w  a ter  plays  a  major  part  in  the  travel,  tourism,  and  recreation  industries  that  serve 
these  visitors,  and  that  emplov  the  30,000  people  who  work  in  these  fields.  In 
addition,  growth  in  the  real  estate  and  retirement  industries  also  reflects  how  many 
people  are  searching  for  the  qu.ilits  li\  ing  en\ironments  symbolized  by  Montana's 
clean  water 
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1993  Income  Comparison  of  Montana  Industries  (in  millions  of  dollars) 


Agriculture 

Travel/Recreation 

Wood/Pa(>ef  Products  Manufacturing 

Mining 

Gas  and  Oil 


Incomv 

2,188 

1,245 

910 

787 

431 


Adopted  from  Montana  Agricultural  ilalislia,  1 994 


B/j.i  l.f.-l. 


For  More  Information 

•  Contact  the  Montana  Department  of  Natural  Resources  and  Conservation  for  water  rights 
information. 

•  Water  Use  in  Montana,  1980.  1986.  Department  of  Natural  Resources  and  Conservation. 

•  Montana  Water  Supply  and  Use.  1 987.  U.S.  Geological  Sun/ey:  National  Water  Summary. 

•  Planning  for  an  Irrigation  System.  1980.  The  American  Association  for  Vocational  Instruc- 
tional Materials. 

•  Montana  Agricultural  Statistics.  1 994.  Montana  Department  of  Agriculture. 

•  Natural  Resources  Information  System    Montana  State  Library  clearinghouse  for 
water  data. 

•  Contact  the  Bureau  of  Reclamation,  Great  Plains  or  Pacific  Northwest  Regions,  for  information 
on  federal  water  projects  and  reservoir  management. 


Appealing  Fish 

Thcic  urv  some  ol  the  cold  water  and  warm 
\MJler  species  thai  give  Montana  i($  special 
lishing  appeal 

Cold  wattr  species 

-arctic  grayling 

-burbot 

-itoltanee  salmon 

-trout    block,  brown,  bull,  golden,  lake, 
idinbow.  westslope  cutthroat 

-whllefish:  lake,  mountain 

Warm  water  species 

-bass    smallmouth.  largemouth 

-channel  catfish 
-crappie 
-yellow  perch 
-northern  pike 
-paddlefish 
-saugei 

-shovelnose  sturgeon 
-walleye 


i\iKk  i.nrk  Jiy  pyhtrmaif   i-holo  tvwrtoy  iraiW 
MonMru 
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-^  Understanding 
Water  Quality 


Drinking  Water  Standards 

Drinking  water  from  a  local  public  supply  must 
meet  federal  and  state  standards  for  safe  drink- 
ing water  Two  sets  of  standards— primary 
drinking  water  and  secondary  drinking  water- 
establisti  Maximum  Contaminant  Levels  (MCLs) 
for  a  variety  of  contaminants.  If  tfie  water  sup- 
ply exceeds  MCLs  for  primary  drinking 
water  standards,  it  must  be  treated  to  elimi- 
nate tfie  contaminant. 

Primary  drinking  water  standards 

establish  concentration  limits  for  contaminants 
affecting  tiuman  liealtfi.  Public  water  systems 
must  meet  ttie  standards  for  microbes  (coliform 
bacteria),  inorganic  contaminants  (lead,  arsenic, 
nitrates),  synthetic  organic  chemicals  (such  as 
those  in  pesticides),  and  radionuclides  (like 
radium  226). 

Secondary  driniting  water  standards 

set  concentration  limits  for  nuisance  contami- 
nants that  affect  color,  odor,  pH,  clarity,  and  taste. 
Although  it  is  desirable  for  drinking  water  to 
meet  these  secondary  standards,  it  is  not  re- 
quired by  law. 


A  Century  of  Water  Protection 

In  the  oarly  1900s,  good  water  quality  meant  water  was  free  from  the  microorgan- 
isms that  make  people  ill.  Typhoid  fe\er  was  rampant  in  Montana  because  manv 
towns  released  untreated  sewage  into  the  streams  and  irrigation  ditches  that 
supplied  their  drinking  water  The  Montana  legislature  responded  to  this  health 
hazard  by  passing  the  state's  first  stream  pollution  law  in  1907.  The  law  prohibited  the 
release  of  raw  sewage  and  other  pollutants  into  surface  waters  used  for  drinking,  ice 
supply,  and  other  domestic  purposes,  it  also  rec]uired  every  city  to  construct  a  sewage 
treatment  works.  Amendments  in  1929  set  out  to  improve  water  quality  for  gardening, 
crop  production,  and  domestic  animals. 

In  the  following  decades,  many  other  important  acts  expanded  water  quality 
protection.  The  Montana  Water  Pollution  Control  Act  of  1935  established  a  stream 
classification  system  based  on  actual  and  anticipated  uses.  The  1972  Montana  Water 
Quality  Act  set  goals  to: 

...conserve  water  by  protecting,  maintaining,  and  improv  ing  the  quality 
and  potability  of  water  for  public  water  supplies,  wildlife,  fish  and  aquatic 
life,  agriculture,  industry,  recreation  and  other  beneficial  uses  and  pro- 
\ide  a  comprehensive  program  for  pre\ention,  abatement,  and  control  of 
water  pollution. 

With  this  landmark  legislation,  Montana's  concept  of  water  quality  expanded  to 
support  other  uses  of  water,  including  healthy  habitats  for  plants  and  animals  in  lakes 
and  streams. 

Water  Quality  Today 

Today,  we  can  define  water  qualit\'  according  to  the  amount  and  kind  of  sub- 
stances present  in  water,  by  water's  abilit\'  to  support  beneficial  uses  such  as  irrigation 
and  recreation,  and  by  the  overall  health  of  the  aquatic  ecosystem. 

One  way  that  we  assess  water  quality  is  by  measuring  contaminants  that 
originate  from  natural  or  human-made  sources.  Some  of  these  contaminants  often 
escape  detection  except  through  laboratory  tests.  The  list  includes: 

•  chemical  contaminants  such  as  petroleum  products  from  fuel  leaks;  metals  like 
copper,  zinc,  cadmium,  lead,  and  arsenic  from  mine  wastes  and  na  tu  ral  sources;  and 
phosphorus  and  nitrogen  from  fertilizers  and  sewage; 

•  physical  contaminants  such  as  turbidity,  taste,  temperature,  sediment,  color,  and 

odor; 

•  biological  contaminants  such  as  fecal  coliform  bacteria  from  human  i>r 
animal  wastes; 

•  radiological  contaminants  such  as  radon  or  uranium  mill  wastes 
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To  assua*  that  our  drinking  water  is  safe,  federal  and  state  governments  estab- 
lished standards  that  regulate  contaminants  affecting  public  health  and  the  aesthetic 
quality  of  water. 

We  can  also  assess  water  quality  by  its  ability  to  support  its  intended  beneficial  ksc, 
such  as  irrigation,  industrial  use,  fish  propagation,  or  recreation.  For  example,  low 
instream  tlows  can  be  considered  a  water  qualit\  problem  if  thev  impact  trout  spawn- 
ing or  sur\  ival.  l^iws  ha\c  been  passed  in  Montana  to  protect  these  beneficial  uses. 

Water  quality  also  reflects  the  overall  health  of  aquatic  ecosystems.  The  health 
of  lakes,  streams,  and  wetlands  is  measured  by  the  constituents  dissolved  in  the 
water,  the  condition  of  the  banks,  shoreline,  and  riparian  zones  (Uabilat),  and  the 
composition  of  the  plants  and  animals  li\ing  in  the  water  (biological  iutc\^rit\/).  As  a 
rule,  healthy  aquatic  ecosystems  produce  giK>d  quality  w  aters  unless  compromised  by 
habitat  modiftcation. 

How  Clean  is  Montana's  Water? 

Montana's  waters  exhibit  natural  extremes  in  quality,  ranging  from  near  pure 
water  in  some  western  headwater  lakes  and  streams  to  thesalinitv  of  sea  water  in  a  few 
seeps  and  ponds  in  eastern  .Montana.  VVc  impair  the  qualit\'  of  these  waters  through 
ourdaily  activities,  which  cancause  pollution  from  a  variety  of  pointsourcesornonpoint 
sources. 

P()/»/st>i/ra7>o//»M()»i  comes  from  a  localized  discharge  into  a  lake,  stream,  or  ground 
water.  This  type  of  pollution  accounts  for  ten  percent  of  water  impairment  in  Montana. 
Common  point  sources  for  surface  water  pollution  include  industrial  and  municipal 
wastewater  discharges.  Municipal  dischargesoften  contain  contaminants  that  we  flush 
down  the  toilet  or  dump  down  the  drain.  Point  sources  such  as  leaking  underground 
fuel  storage  tanks  and  landtillscontribuletoground  waterpollution.  .Most  pt)intsources 
of  pollution  are  regulated  by  discharge  permits  mandated  bv  federal  and  state  law. 

Nonpoint  source  pollution  originates  from  acti\'ities  o\er  a  broad  area  of  land. 
Nonpoint  sources  include  agricultural  and  forest  practices,  river  channel  modifica- 
tion, urban  development,  and  mining.  These  sources  conlrihuti'  pollul.ints  siu  li  as 


Habitat  Modification  and 
Water  Quality 

When  we  modify  habitats  l>y  actnnlies  such  as 
bulldozing  sireambeds  to  divert  watei.  we  are 
affecting  the  riparian  lone  and  the  integrity  of 
the  stieam  channel  These  modifications  can 
cause  erosion,  destroy  aquatic  habitats,  increase 
water  temperature,  and  alter  stream  flows  and 
lake  levels  Habitat  modification  also  promotes 
nuisance  plant  growth,  degrades  aesthetics  and 
fish  production,  and  generates  byproducts  that 
make  water  unfit  for  use  and  more  expensive 
to  treat  Because  of  the  drastic  effects  caused 
by  habitat  modification,  many  such  praclKes  are 
no  longer  allowed  on  Montana's  waterways 
Before  you  attempt  to  modify  npanan  habitat 
be  sure  to  consult  with  your  local  Conservation 
District. 


ii'ur/4>y  Woiitaiu  Dt'/Mr;mt'/i;  t^'  Uiviivunui' 
Qualilv. 


A  fvinl  Miunr  if  )«i//iili 
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Runoff 

Runoff  flows  to  streams  and  lakes,  or  infiltrates 
to  ground  water  during  a  storm  event  or  spring 
tfiaw  As  it  races  across  tlie  land,  runoff  collects 
pollutants  sucfi  as  sediment,  trace  metals,  bac- 
teria, and  nutrients.  In  cities  and  towns,  drains 
capture  storm  water  and  often  carry  it  directly 
to  neaiby  waterways. 


Superfund 

IVIotivated  by  the  contamination  of  ground  wa- 
ter at  Love  Canal  in  Buffalo,  New  York.  Congress 
passed  tlie  Comprefiensive  Environmental  Re- 
sponse Compensation  and  Liability  Act 
(CERCLA)  in  1980.  CERCLA  makes  polluters  re- 
sponsible and  liable  for  damages  to  ttie 
environment  and  tiuman  health  It  creates  mea- 
sures to  clean  up  uncontrolled  hazardous  waste 
sites  such  as  landfills,  hard  rock  mines,  wood 
treatment  plants. 

The  "Superfund"  is  a  trust  fund  that  makes 
money  available  for  clean-up  of  hazardous 
waste,  where  there  is  no  responsible  party.  The 
Superfund  National  Priority  sites  list  includes 
eight  sites  in  Montana  The  largest  complex  of 
sites— both  in  Montana  and  in  the  nation— is 
along  The  Clark  Fork  of  the  Columbia  River,  from 
Silver  Bow  Creek  at  Butte  to  Milltown  Dam  near 
Missoula  Seepage  from  old  tailings  and  dis- 
charge from  inactive  and  abandoned  mines 
contaminates  streams  and  aquifers  in  this  area 
of  Montana. 

Montana's  counterpart  to  the  federal  CERCLA 
law.  the  Montana  Comprehensive  Environmen- 
tal Cleanup  and  Responsibility  Ad  (CECRA),  was 
passed  in  1989  It  mandates  cleanup  for  250 
sites  not  on  the  federal  priority  list. 


sediments,  metals,  nutrients,  mineral  salts,  and  pesticides.  Stormwater  runoff  collects 
nonpoint  soLirce  contaminants  .is  it  tlinvs  down  streets  and  across  other  impermeable 
surfaces. 

When  you  add  up  the  amount  of  all  ot  the  nonpoint  sources,  they  account  for  90 
percent  of  Montana's  water  impairment.  The  state  takes  a  non-regulatory  approach  to 
sohing  these  problems  by  relying  on  land  owners  and  managers  to  voluntarily  imple- 
ment bc^t  niiiiiagcniciit  practices  (BMPs). 

Not  all  water  quality  impairment  is  caused  b\  human  acti\  it\.  .Materials  released 
naturally  from  geologic  materials  can  also  influence  water  quality.  For  example,  ar- 
senic occurs  naturally  in  the  geothermal  features  of  Yellowstone  National  Park  and 
affects  water  quality  downstream  in  the  Yellowstone,  Madison,  and  Missouri  rivers. 

To  better  protect  water  from  all  types  of  pollutants,  the  state  of  Montana  estab- 
lished a  classification  system  for  its  waters.  Surface  waters  were  classified  in  1955 
according  to  actual  and  anticipated  uses  into  four  categories  (A,  B,  C,  and  1)  based  on 
water  temperature,  ability  to  sustain  fish  and  aquatic  life,  and  suitabilitv  for  other  uses. 
Map  E  in  the  center  section  locates  waters  in  these  categories.  Ground  water  was 
classified  intofourgroupsbased  on  quality  and  use asof  October,  1982: Class  1,  suitable 
for  public  and  pri\'ate  water  suppK'  with  little  or  no  treatment;  Class  IV,  suitable  only 
for  some  industrial  and  commercial  uses. 

Hoiv  Clean  Are  Streams? 

Based  on  a  study  by  the  Montana  Department  of  Environmental  Quality,  in  1994 
more  than  14,000  miles  of  streams  in  Montana  were  assessed  as  threatened  or  im- 
paired. This  represents  almost  one  quarter  of  the  53,000  pcrciiiiinl  stream  miles  in  the 
state- — and  it  is  not  a  complete  assessment.  Reliable  information  exists  onl\'  for  major 
streams  and  those  with  known  or  suspected  problems. 

The  major  sources  of  stream  impairment  include: 

•  irrigation  return  iTows 

•  dewatering 

•  mismanagement  of  stream  banks  and  riparian  /"ones  through  o\ergrazing,  logging, 
and  road  construction 

•  discharges  from  municipal  wastewater  treatment  plants 

•  mining 

Hoiv  Clean  Are  Lakes? 

About  800,000  of  Montana's  833,964  lake  and  reservoir  acres  have  been  assessed. 
Due  to  water  le\  el  fluctuations,  onl\'  14  percent  of  lake  acres  assessed  in  Montana 
fully  support  fish  and  aquatic  life.  More  than  half  support  swimming  and  drinking 
water  uses. 

The  main  sources  of  lake  impairment  are: 

•  agricultural  practices 

•  natural  chemicals  such  as  arsenic 

•  dam  operations  that  can  lead  to  fluctuating  water  le\els 

•  municipal  sewage  plants 

•  septic  systems 

•  air  pollution 

•  forest  practices 
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Conlamination  of  Like  waters  can  elevate  salinity,  nutrients,  suspended  solids, 
siltation,  organic  enrichment,  metals,  and  promote  noxious  aquatic  plant  growth. 
To  begin  repairing  the  impairment  of  lakes,  communities — particularly  Flathead 
and  Missoula  counties — have  passed  local  shore-line  protection  ordinances  and 
phi>sphate  bans. 

Hoiv  Clean  Is  Ground  Water? 

Human  activities  contribute  the  major  sources  of  ground  water  contamination, 
especially  in  urban  areas.  These  sources  include: 

•  petroleum  spillsand  leaking  imderground  storage  tanks.  About  22,300  underground 
storage  tanks  are  registered  with  the  state.  A  pinhole  leak  from  just  one  of  these  tanks 
can  spill  5lX1gallonsof  fuel  each  year  Thousandsofgallonsofdiesel  fuel  have  spilled 
beneath  major  fueling  facilities  over  a  75-year  period. 

•  injection  wells  and  runoff  from  storm  drains,  which  add  organic  contaminants  to 
gri>und  water  About  900  oil  field  injectii>n  wells  and  thousands  of  shallow  injection 
wells  (like  those  in  car  washes  and  auto  shops)  exist  in  Montana. 

•  improperly  designed  sewage  disposal  and  septic  systems,  which  can  contaminate 
ground  water  with  coliform  and  other  bacteria,  viruses,  and  nutrients. 

•  leaching  of  contaminants  from  solid  waste  landfills  and  hazardous  waste  storage 
and  disposal  sites.  Thirty  years  ago,  300  landfills  were  scattered  around  Montana. 
Today,  landfills  centralize  waste  disposal  under  highly  regulated  conditions.  About 
32  active  Class  11  municipal  solid  waste  landfills  accept  mixed  wastes,  including 
certain  household  hazardous  wastes;  30  Class  III  landfills  accept  non-water  soluble 
items  such  as  tires,  brush,  and  brick;  and  12  privately-operated  Treatment,  Storage, 
and  Disposal  (TSDs)  facilities  handle  hazardous  waste.  Substances  that  can  pollute 
ground  water  at  all  of  these  landfill  sites  include  metals,  solvents,  refrigerants,  and 
petroleum  derivatives. 

•  sludges  from  petroleum  refining,  creosote  and  solvents  from  wood  treatment,  and 
p>eslicides  from  agricultural  and  domestic  insect  control. 

•  contamination  at  hard  rock  mining  operations  from  disposed  tailings,  cyanide  heap 
leach  facilities,  and  spills  and  leaks.  Fluids  from  these  sources  may  contain  cyanide, 
hea\y  metals,  ini>rganic  chemicals,  and  \ery  acidic  water. 

•  oil  and  gas  exploration,  which  uses  drilling  fluids  containing  diesel  fial  and 
salts,  has  contaminated  some  domestic  water  supplies  and  surface  soils  in 
eastern  Montana. 

•  agricultural  practices,  resulting  sometimes  in  saline  seep  and  nutrienl-rich  runoff. 

•  geology  and  natural  substances.  Ground  water  that  migrates  through  rock  forma- 
tionscan  dissolve  some  minerals  present  in  the  rocks.  The  ground  water  near  mineral 
deposits  in  western  mining  districts  often  contains  heaw  metals.  C.nnmd  water  that 
flows  through  fine-grained  rocks  in  eastern  Montana  often  exceeds  the  standard  ot 
300  mg/l,  for  total  dissolved  solids  because  salts  and  minerals  dissolve  in  the  water. 

How  You  Can  Protect  Water  Quality 

Ground  and  surface  waters  are  closely  connected.  When  we  pollute  or  deplete 
one,  it  affects  the  other,  despite  the  fact  that  we  are  often  unaware  of  the  impacts.  That's 
why  individuals  are  becoming  personally  in\  olved  in  pollutii>n  abatement  and  pre- 
vention, far  beyond  what  a  m\riad  of  laws  rei]uire  of  us.  (These  laws  are  described  in 
Chapter  6.)  Individually  we  can  arrest  the  pollution  problem  by  simply  adducing  the 
number  of  pollutants  we  pour  down  the  drain,  consen'ing  water  in  our  homes  and 


Saline  Seep 

Soil  valinity  is  a  problem  ihal  hn  intenvlied 
with  agricultural  development  during  the  last 
40  years  About  JOO.OOO  acres  of  formerly  pro 
ductrve  cropland  m  Montana  are  no  longer  able 
to  produce  crops  because  of  salinrty. 

The  problem  can  be  linked  to  crop/fallow  dry- 
land farming  practices  that  have  replaced  native 
rangeland  How  has  this  occurred^  More  water 
IS  received  from  rain  and  snow  in  the  14  to  2 1 
month  fallow  penod  than  can  be  stored  in  the 
rooting  zone  Consequentfy,  downward  move- 
ment of  natural  salts,  nitrates,  and  trace 
elements  occurs  through  the  soil  This  move- 
ment increases  during  wet  penods  when  no 
crop  is  actively  growing  As  the  salty  water  ap- 
proaches seepage  spots  on  the  soil  surface  at 
lower  elevations,  it  evaporates  and  leaves  salt 
that  can  kill  crops  and  render  the  soil  and  wa- 
ter unusable. 

Saline  ground  water  is  dominated  by  calcium, 
magnesium,  and  sodium  sulfate  salts,  ranging 
from  500  to  72,000  mg/L  total  dissolved  solids 
(TDS)  The  recommended  upper  levels  for  TDS 
are  500  mg/L  for  domestic  uses.  1.000  mg/l 
for  irrigation,  and  3,000  mg/L  for  livestock 
water.  Sea  water  is  about  55,000  mg/L  TDS 

If  saline  seep  is  a  problem,  the  Montana  Salin- 
ity Control  Association  or  other  groups  conduct 
agronomic  and  hydro-geologic  assessments, 
then  develop  management  strategies  such  as 
planting  deep-rooted  crops  and  using  intensive 
annual  cropping  practices  in  upslope 
recharge  areas 
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When  I  Test  My  Well,  Spring, 
or  Tap  Water,  What  Will  I 
Learn? 

when  you  have  your  water  tested,  you 
are  paying  for  an  analysis  that  includes 
information  about: 

Total  dissolved  solids  (TDS) 

A  measure  of  all  dissolved  minerals  in 
solution  (also  called  salinity,  salt  content, 
total  mineral  content,  or  alkali  content). 
TDS  typically  ranges  from  fewer  tfian  2 
mg/L  for  distilled  water  to  more  than 
20,000  mg/L  for  highly  saline  waters.  TDS 
affects  taste,  clarity  of  water,  and  pipe 
corrosion.  (The  Maximum  Contaminant 
Level  is  500  mg/L.) 

Nitrates 

Levels  greater  than  10  mg/L  pose  an 
immediate  threat  of  blood  poisoning 
(methemoglobinemia)  to  infants  under 
six  months  of  age.  Nitrate  in  well  water 
may  indicate  contamination  from  agricul- 
tural practices  or  septic  systems. 

Hardness 

The  presence  of  calcium  and  magnesium 
ions  that  react  with  soap  to  form  precipi- 
tates such  as  bathtub  rings.  A  value  of  less 
than  25  mg/L  is  considered  soft  (rainwa- 
ter); and  values  above  250  mg/L  are 
considered  very  hard  and  require  large 
amounts  of  soap  to  produce  suds. 

Alkalinhy  (pH) 

The  measure  of  water's  capacity  to  neu- 
tralize acids.  The  acceptable  alkalinity  for 
municipal  supplies  is  between  30  and  500 
mg/L  CaCO,.  Taste  may  be  objectionable 
above  500  mg/L. 

Lead 

Drinking  water  may  contain  lead  from 
soldered  joints  or  old  lead  pipes.  The  cur- 
rent acceptable  level  is  0.015  mg/L. 

Arsenic 

Frequently  found  near  mineralized  areas 
and  hot  springs.  The  Environmental  Pro- 
tection Agency  has  set  a  limit  of  0.050 
mg/L  in  public  drinking  water  supplies. 

/ran 

More  than  about  0.3  mg/L  stains  laundry 
and  utensils  reddish  brown.  Higher  levels 
can  cause  unpleasant  taste  and  aid 
growth  of  iron  bacteria.  Excessive  iron  may 
interfere  with  effectiveness  of  certain 
water  softeners 

Coliform  bacteria 

Generally  are  not  harmful  themselves  but 
indicate  that  other  harmful  organisms  may 
be  present  in  water-typhoid,  cholera, 
infectious  hepatitis,  parasitic  protozoans. 


businesses,  and  decreasing  toxic  chemical  use  in  gardens  and  lawns.  Other  simple 
things  that  you  can  do  to  protect  the  integrity  of  water  include  the  following. 

1.  Use  best  management  practices  (BMPs)  >it  thi-  ranch  or  in  small  industry.  For 

example,  establish  \egetation  along  stream  banks  to  trap  pollution  from  runoff; 
locate  corrals,  septic  systems,  and  areas  of  hea\\-  irrigation,  pesticide  use,  and 
herbicide  use  away  from  streams,  lakes,  and  wells. 

2.  Properly  dispose  of  chemicals  (pesticides,  solvents,  fertilizers,  painti,  and  other 
toxic  substances — and  use  less.  Do  not  dump  these  substances  on  the  ground  t)ut- 
side  homes  or  down  the  drain  for  treatment  b\-  a  septic  s\stem  or  municipal 
wastewater  treatment  facility.  Dispose  of  them  at  a  TSD  facility  (a  permitted  haz- 
ardous waste  disposal  site),  at  a  Class  11  land  fill  that  can  accept  household  hazardous 
wastes,  or  at  an  appropriate  recycling  facility.  Better  still,  purchase  onlv  the  amount 
of  these  substances  needed  or  gi\e  the  remainder  to  a  friend  who  can  use  them  up. 
Some  towns  ha\e  conducted  household  hazardous  waste  collections  and  paint 
swaps.  These  simple  procedures  save  tax  dollars  that  might  be  needed  to  clean  up  a 
bigger  problem  later. 

3.  Use  phosphate-free  products  whenever  possible.  Build-up  of  phosphorus  in  lakes 
and  streams  can  lead  to  o\ergrcnvth  of  algae  and  eutrophication  (aquatic  plant 

ox'ergrowth). 

4.  Conserve  water  wherexer  possible.  Fcir  example,  plant  native  species  that 
are  naturally  drought-resistant  in  your  lawn  and  garden.  (This  is  known 
as  xeriscaping.)  Conserxation  saves  water  and  reduces  the  amount  of  waste- 
water you  produce.  This,  in  turn,  prevents  wear  and  tear  on  septic  systems  and 
municipal  wastewater  treatment  plants.  Conservation  also  reduces  your  water  bill 
and  can  help  ensure  axailabilitv  of  water  for  other  uses. 

5.  Recycle  e\er\thing  \ou  can.  Thirty-four  coninninity  recycling  centers  across 
Montana  accept  newspaper,  cardboard,  aluminum,  glass,  plastics,  and  reuseables. 
Recycling  places  less  stress  on  landfills  and,  in  the  long  run,  promotes  the  sustain- 
able use  of  natural  resources  (trees,  water,  minerals).  You  can  help  further  by 
purchasing  products  \\  ith  minimum  packaging  that  ccMisume  fewer  resources. 

6.  Analyze  the  water.  If  your  drinking  water  comes  from  a  private  well  or  if 
\our  home  is  old  or  has  deteriorating  pipes,  \'ou  ma\'  want  to  have  \'our 
water  tested  to  be  sure  that  if  is  suitable  for  drinking,  bathing,  washing,  and 
cooking.  Types  of  tests  and  costs  \  ar\ . 
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Wastewater  Treatment:  From  Flush  to  Streamflow 


Most  of  the  water  that  we  use  reenters  the  enviror\meni  either  by  direct  discharge  to  streams  or  by  introduction  into  the  ground  water  Each  person 
who  draws  water  from  the  public  water  supplies  uses  an  average  of  about  140  gallons  of  water  per  day  (including  commercial  and  parklartd 
uses).  Approximately  126  of  those  gallons  wind  up  back  in  ground  or  surface  waters  as  industrial  or  domestic  wastewater. 

Montana  communities  collect  and  treat  wastewater  from  residences  and  businesses  at  centralized  municipal  treatment  facilities.  Of  Montana's 
1 65  wastewater  treatment  plants,  1 43  are  lagoon  plants.  The  rest  are  mechanical  plants,  requiring  special  equipment  to  treat  the  wastes  prior  to 
discharge.  Homes  not  served  by  wastewater  treatment  plants  have  on-site  disposal  such  as  septic  tanks  with  drain  fields. 
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Septic  Systems 

Rural  ri-siJi-ii(>  usually  liaiY  on-sile  septic  tanks.  Septic  fyslt'ins  Ixipically  con- 
sist of  a  s«7'//f  lank  and  a  unl  dram  field.  The  Mylic  tank  breaks  down  and 
liquefies  organic  malenal  and  stores  non-biodegradahles.  The  drain  field  treats 
lite  liquid  effluent  hii  further  fillermx  out  particles  and  t>reakinj(  them  down 
wilh  sod  haclcrui. 

Approximalelu  120,000  individual,  on-site  septic  syslems  are  used  by  300,000 
pei'ple  in  Montana  When  maintained  properly,  septic  tanks  provide  adequate 
treatment  However,  if  too  many  septic  systems  are  sited  in  one  area,  they  can 
contaminate  surface  and  ground  water  wilh  bacteria  and  nutrients. 

Nitrate  is  a  common  contaminant  oriv'ifia/i»>;  fnmi  septic  systems.  Nitrates 
can  also  come  from  fertilizers  used  on  residential  lau'ns  and  farmlands.  When 
infants  drink  water  with  nitrate  concentration  exceeding  the  Maximum  Con- 
taminant Leivl  of  10  inj(/I-,  their  circulaloni  svstem  s  ability  to  transfvrt  oxy- 
gen IS  impaired. 


Mechanical  Treatment 

Lirgcr  communities  treat  wastetoater  in  mecluinical  treatment  plants  tluil  use 
biological  processes  to  maximize  treatment.  The  process  typically  begins  with 
primary  treatment  to  settle  out  large  materials.  Secondan/  treatment  uses  mi- 
croorganisms to  convert  the  remaining  dissi'hvd  and  susfvnded  biodegradable 
organic  wastes  into  a  sludge.  This  stage  usually  includts  trukling  filters,  acli- 
iHited  sludge,  and  clarification,  often  followed  bu  disinfection  (ultraviolet  or 
chlorinalion).  .Adiwiced  treatment  is  more  exi'ensii'e  but  remo:\-s  mttst  addi- 
tional nutrients.  The  Flathead  (vjs/ii  is  the  only  drainage  in  Montana  where 
advanced  treatment  is  required  of  all  municifvil  wasteivaler  discharges  Water 
quality  standards  determine  the  degree  of  treatment  neeiled  to  insure  adequate 
protection  of  public  health  and  the  environment  before  a  waste  is  disclurged 

Lagoon  Treatment 

Smaller  comniunitus  use  lagcxm  treatment  systems,  which  often  look  like  rect- 
angular lakes  and  can  provide  habitat  for  ducks  and  other  wildlife  While  solids 
settle  at  the  Ivttoin  of  the  fxmd,  algae  produce  the  oxygen  needed  by  l<actena  to 
break  down  organic  contaminants  in  the  ivasteu\iter  Most  of  the  effluent,  or 
treated  wastewater,  from  these  plants  is  returned  to  the  environment ,  or  it  is 
first  usi-J  to  irrigate  agricultural  land,  golf  courses,  parks,  and  other  arras. 
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For  More  Information 

•  Contact: 

—Montana  Department  of  Environmental  Quality. 

— U.  S.  Environmental  Protection  Agency. 

—Montana  State  University  Extension  or  your  local  Extension  agent. 

—Your  local  conservation  district  office,  health)  department,  or  landfill. 

—Montana  Department  of  Environmental  Quality  Waste  Management  Division,  the  Montana 

State  University  Extension  Service  Pollution  Prevention  Control  Program,  the  Montana 

Material  Exchange,  or  your  county  sanitarian  for  more  information  on  proper  disposal  of 

hazardous  wastes. 
-Department  of  Environmental  Quality  or  a  reputable  local  water  testing  lab  to  find  out  how 

to  collect  and  submit  a  water  sample. 

•  Water  Quality:  A  Matter  of  Choice,  Montana  State  University  Extension  Service,  Pub.  EB48A, 
48B 

•  Montana  Water  Quality  1994.  Montana  Department  of  Environmental  Quality. 

•  Common  Sense  and  Water  Quality:  A  Handbook  For  Livestock  Producers.  1 994.  Montana 
Department  of  Environmental  Quality. 

•  Tips  on  Land  and  Water  Management  for  Small  Farms  and  Ranches  in  Montana,  Montana 
Department  of  Natural  Resources  and  Conservation. 

•  1995  Montana  Recycling  Directory.  Keep  Montana  Clean  and  Beautiful. 

•  Onsite  Wastewater  Management  Options  for  Montana  Businesses.  MSU  Extension  Service. 

•  A  Catalog  of  Water  Conservation  Resources.  The  Montana  Watercourse,  MSU-Bozeman. 

•  Who  Does  What  With  Montana's  Water:  A  Directory.  1995.  The  Montana  University  System 
Water  Resources  Center  and  The  Montana  Watercourse. 
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untana  contains  the  ho.id waters  for  three  continental  watersheds — the  St. 
Mary's  River,  the  Columbia  River,  and  the  Missouri  River.  The  St.  Mary's 
drains  only  a  small  portion  of  the  state.  The  major  watersheds  of  Montana 
are  thosL-  car\ed  b\'  the  Columbia  Ri\er's  tributaries,  the  Missouri  Ri\er,  and  the 
Yellowstone  Ri\er.  (The  ^ellowstone  basin  is  considered  separately  frt)m  the  Missouri 
watershed  because  their  rivers  merge  outside  the  state.) 

In  this  chapter  we  profile  these  three  major  watersheds.  As  you  read,  refer  to  the 
three  basin  maps  kxM ted  in  the  center  pages  of  this  guitle  (Maps  F,G,  and  H.)  Each  map 
displays  symbols  indicating  major  uses  of  or  impacts  to  water;  cities,  irrigated  lands, 
sites  with  wastewater  discharge  permits,  operating  mines,  hydroelectric  dams,  and 
thermoelectric  plants. 


Sf  Marf\  River  Basin 


Columbia 
River  Basin 


Little  Missouri 
River  Basin 


Missouri  River  Basin 

The  Missouri  River  basin — the  largest  in  Montana — drains  more  than  i>ne  half  of 
the  state's  land  area,  but  yields  less  than  one-fifth  of  the  water.  The  river  rises  in 
southwestern  Montana  from  the  confluence  of  the  Madison,  Jefferson,  and  Cuillatin 
ri\ers  near  Ihree  I'orks.  It  flows  north,  then  bends  east  at  tlreat  I'alls,  and  exits  the  state 
40(1  miles  downstream  near  Fairview.  Major  tributaries  include  the  Big  Hole,  lA-arborn, 
Judith,  Marias,  Milk,  Musselshell,  Smith,  Sun,  and  Teton  rivers 

Fifty  reservoirs  in  the  basin  each  ha\e  a  capacit\'  of  "i.OOO  acreti'i-t  or  more  1-ort 
Peck  Reservoir  is  a  huge  multi-purpose  project  constructed  on  the  Missouri  Ki\  er  bv 
the  federal  government  beginning  in  1933.  It  normally  stores  15  million  acre-feet  but 
has  a  capacity  of  more  than  W  million  acre-feet — which  makes  it  one  of  the  largest 
reservoirs  in  the  United  States. 


Water  Use 

In  tlie  Missouri  River  basin,  irrigation  is  the  major  offstream  use  of  water.  Surface 
water  from  the  major  tributaries  irrigates  almost  one  and  a  half  million  acres  of  alfalfa, 
pasture,  wheat,  and  bariev.  Whore  surface  water  is  una\ailable,  ranchers  pump  ground 
water  for  their  livestock  watering  and  other  agricultural  needs. 

Municipal  drinking  water  systems  use  only  about  1.5  percent  of  the  water  con- 
sumed in  the  basin,  but  they  provide  water  for  more  than  275,000  people.  This  public 
water  supply  draws  from  both  surface  and  ground  water.  Most  rural  residents  rely 
solely  on  ground  water  for  their  domestic  needs.  Instream  flows  support  electrical 
generation,  fisheries,  and  recreation.  Ten  percent  of  Montana's  electrical  generating 
capacity  comes  from  hydroelectric  facilities  along  the  Missouri  and  its  tributaries. 

The  entire  length  of  the  Madison,  and  parts  of  the  West  Gallatin  and  Missouri  are 
rated  as  Class  1  fisheries  for  trout.  The  lower  Missouri  is  also  rated  Class  1  for  paddle- 
fish  and  sturgeon.  Reser\oirs  in  the  north  and  east  support  excellent  walle\e  and 
northern  pike  fisheries — and  recreational  pursuits  such  as  boating,  wind-sailing,  and 
wildlife  watching.  You  can  float  207  miles  from  Montana  Power  Compan\'s  Moronv 
Dam  to  Fort  Peck  Reser\oir  without  encountering  another  dam.  In  1976,  Congress 
designated  149  miles  of  this  stretch  as  a  national  Wild  and  Scenic  Ri\er. 

Water  Quality 

Water  quality  within  the  Missouri  River  basin  varies  from  excellent  to  highly 
impaired.  Generallv,  surface-water  qualitv  is  good  in  the  upper  basin.  Exceptions 
include  stretches  of  the  Madison  and  upper  Missouri  that  contain  arsenic  from  geo- 
thermal  features  in  Yellowstone  National  Park  and  surrounding  areas.  Smaller 
tributaries  also  experience  qualit\'  impairment  during  periods  of  low  flow  in  the  late 
summer.  Water  qualit)'  degrades  downstream  as  salts,  nutrients,  sediment,  and  tem- 
perature increase  due  to  land  use  practices. 

Ground-water  quality  generally  is  good  in  alluvial  aquifers  along  major 
streams  and  in  deeper  bedrock  aquifers  near  the  mountains.  Qualit\'  decreases  in 
bedrock  aquifers  that  are  farther  from  mountains  because  thev  are  recharged 

more  slowlv.  The  longer  that  water 
resides  in  bedrock,  the  higher  its 
concentrations  of  contaminants 
such  as  solids,  sulfate,  iron, 
fluoride,  nitrogen,  and  trace  ele- 
ments. Other  ground-water  im- 
pairment tKcurs  due  to  saline  seep 
from  some  agricultural  practices, 
arsenic  and  sulfate  from  smelting 
operations,  pentachlorophenol 
(PCBs)  from  wixid  treatment  prac- 
tices, petroleum  from  leaking 
underground  storage  tanks,  and 
chemicals  from  the  over-applica- 
tion of  agricultural  products. 


FnrI  Peck  Refi-TiKW.  iIk  ule  of  Ihc  Clw  :^  '.'  tul  Wildlife  Refuge.  i>.iivfula- 

the  most  lieai'ilv  u>eit  aquatic  recreation  area  in  Mt-'i/i/uj  Photo  courtesy  Travel  MontanaA^q 
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Water  Use  in  the  Missoun  River  basin,  1980  (includes  St  Mary's  Drainage) 
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Tht'ie  nguri",  oisume  all  water  pamng  inrough  turbines  is  retunred  to  the  river  downstream;  they  dont  relief  the  loct  that  evaporation  from  reservoirs  contributes 
greatly  to  consumptive  losses 

/<si«s  iiiiii  Conccnia  in  the  Missoui^  Basin 

•  Whirling  disease,  a  natural  parasite  that  weakens  and  kills  rainbow  trout  and  some 
other  fish  species,  was  first  detected  in  the  Madison  Ri\  er.  It  has  been  seen  in  other 
drainages  east  and  west  of  the  Continental  Divide.  A  task  fc>rce  of  agencies  is  moni- 
toring the  pri>blem. 

•  Arsenic  txcurs  naturally  in  the  Madison  River  and  exceeds  the  drinking  water  stan- 
dards at  times  in  the  Missouri  upstream  of  Canyon  Ferry.  The  Montana  Department 
of  Environmental  Qualitv  monitors  arsenic  levels. 

•  Water  supply  does  not  satisfy  all  demands  in  manv  sub-basins.  In  particular,  the 
Ruby,  Jefferson,  Gallatin,  and  Big  Hole  Rivers  suffer  from  seasonal  dewatering 
problems.  Management  plans  that  set  reser\oir  and  stream  levels  and  basin  closures 
address  this  issue.  (See  Chapter  7.) 

•  Stime  species  of  fish  are  in  decline.  The  pallid  sturgeon  in  the  lower  Missouri,  listed 
as  a  federal  endangered  species,  is  declining  due  to  low  water  flow  and  high  water 
temperatures.  Arctic  grayling  in  the  upper  Big  Hole,  described  as  a  species  of  special 
concern,  is  afftKted  by  critical  low  flows  during  the  spawning  season. 

•  Water  rights  at  large-scale  dams  have  not  yet  been  settled  bv  the  courts.  As  a  result, 
no  one  knows  exactiv  how  much  water  will  be  av  ailable  di>wnstream  for  offstream 
or  instrcam  uses. 

•  The  1976  federal  designation  of  part  of  the  Missouri  as  a  national  Wild  and  Scenic 
Riv  er  raises  questions  about  how  much  water  is  associated  with  this  feileral  right. 
The  State  of  Montana  is  negotiating  the  amount  with  the  Bureau  ot  Land  .Manage- 
ment. 

•  Reserved  water  rights  are  being  quantified  with  tribeson  the  Blackfeel,  Fort  Belknap, 
and  RiKky  Boy  reservations.  Reserved  rights  have  been  negotiated  alaMdy  on  the 
Tort  IVik  ri'stTv  ation. 

•  I  low  and  water  level  fluctuations  required  by  nine  privatelv -owned  hvdro- 
powcr  dams  in  the  upper  Missouri  basin  can  affect  water  temperature,  aquatic 
habitat,  shoreline  erosion,  and  thi-river'sabilitv  to  transport  tovic  metals  from  tribu- 
taries. An  interagencv  committee  is  proposing  new  stipulations  for  operating 
conditions  during  the  Federal  Fnergy  Regulatory  Ct>mmission  ri'licensing  pnvess. 

•  lii-avy  sediment  load  from  irrigation  runoff  affects  wafer  qualitv  in  the  Muddy 
Creek,  and  in  the  Sun  and  Missouri  Rivers  that  it  feeds.  After  years  of  study,  a 
citizen's  task  force  has  begun  to  implement  solutions. 

•  Fort  Peck  Reservoir  levels  have  been  considerably  lower  ov  er  the  last  five  years, 
causing  an  impact  on  the  recreation  industry.  This  is  an  interstate  issue  add  a-ssed  in 
IheCorpsof  Engineers'  Master  Manual. 
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Yellowstone  River  Basin 

The  Yellowstone  River  is  free  of  dams  for  its  entire  671  miles,  making  it  the  longest 
free-flowing  river  in  the  lower  48  United  States.  Its  headwaters  originate  in  Wyoming 
iind  Montana,  and  its  huge  watershed  drains  one-third  of  Montana.  The  ri\er  winds 
north  through  mountains,  then  turns  east  at  Livingston,  flows  through  Billings,  and 
meanders  through  flatter  eastern  Montana  before  joining  the  Missouri  just  beyond  the 
state  boundar\-.  Basin  clexations  range  from  Granite  Peak  ( 1 2,799  feet)  in  the  Beartooth 
Mountains  to  about  2,000  feet  near  Sidney,  where  the  Yellowstone  exits  the  stale. 
Tributaries  include  the  Bighorn,  Boulder,  Clark's  Fork,  Powder,  Shields,  Stillwater, 
and  Tongue  rivers. 

The  Yellowstone  Ri\er  basin  includes  areas  of  high  annual  precipitation  and 
snowpack  in  the  upper  basin.  It  also  embraces  Montana's  driest  \  alle\-,  the  Clark's 
Fork  of  the  Yellowstone  near  Belfry,  that  receives  six  inches  of  precipitation  each  year. 

Surface  water  of  the  basin  is  collected  in  reservoirs,  seven  of  which  exceed  a 
5,000  acre-feet  capacity.  The  largest  is  Bighorn  Lake,  a  multipurpose  reser\oir  on  the 
Bighorn  Ri\er. 

Water  Use 

Irrigation  is  the  major  offstream  use  of  water  in  the  Yellowstone  River  basin.  Water 
from  tributaries  irrigates  more  than  680,000  acres.  Ground  water,  found  in  both  near- 
surface  and  deep  aquifers,  irrigates  a  small  proportion  of  the  agricultural  land  and 
proN'ides  an  important  source  of  water  for  li\estock. 

Municipal  water  supplies  also  consume  surface  and  ground  water  in  the  basin, 
mostly  for  the  city  of  Billings.  Most  rural  residents  rely  exclusively  on  ground  water  for 
domestic  supplies.  Other  offstream  uses,  such  as  industrial  and  cooling  water  for 
thermoelectric  power  generation,  consume  relativelv  less  water 

Instream  flows  support  electrical  generation  at  Yellowtail  Dam  and  Mystic  Lake, 
plus  fisheries  and  recreation.  World  famous  trout  fisheries  like  the  Shields,  Boulder, 
and  Stillwater  rivers  are  known  for  their  annual  caddisfly  and  salmon  fly  hatches. 
Small  tributaries  upstream  of  Livingston  in  the  Paradise  Valley  annually  attract 
visitors  from  around  the  world.  The  Beartooth  Plateau,  an  alpine  expanse  northeast 
of  Yellowstone  Park,  features  400  alpine  lakes  filled  with  species  such  as  cutthroat, 
rainbow,  and  brook  trout.  Downstream  of  Billings,  warm  water  species  like  sauger  and 
walleye  thri\  e.  The  Bighorn  Ri\  er,  with  cold  water  discharges  from  Yellowtail  Dam, 
harbors  a  renowned  rainbow  and  brown  trout  fishery. 

Water  Qualiti/ 

Water  quality  varies  within  the  Yellowstone  River  basin.  Many  of  its  upper  basin 
tributaries  are  prized  for  their  pristine  qualitv,  but  some  have  been  degraded  by 
metals  and  acid  mine  drainage.  Arsenic  levels  are  ele\ated  from  geologic  materials 
in  some  of  the  upper  basin  waters  and  in  the  Powder  and  Tongue  River  drainages.  In 
the  middle  and  lower  basin,  land-use  practices  impair  water  quality  through  habitat 
alterations,  high  salinit\',  and  addition  of  sediment,  nutrients,  and  chemicals.  Near 
Billings,  bacterial  contamination  indicates  potential  pollution  from  industrial  and 
municipal  discharge. 

Ground  water  in  the  Yellowstone  basin  is  threatened  bv  a  variety  of  contaminants. 
Surfacespills  of  pollulantsando\er-applicahon  of  chemicalscan  impair  shallow  ground 
water  deposits  near  rivers.  Major  industries  can  also  contribute  to  water  impairment  ot 
these  aquifers.  Septic  systems  throughout  the  basin  can  pollute  shallow  wells  with 
nitrates  and  viral  contaminants. 


Water  quality  generally  is  gtxxl  in  deeper  bedrinrk  aquifers  near  the  mountains. 
Quality  decreases,  though,  in  bednxk  aquifers  in  the  plains  to  the  north  and  east 
because  these  aquifers  are  recharged  more  slo\vl\-.  As  wafer  tra\els  through  bedrock 
for  a  great  distance  or  a  long  time,  increasing  amounts  of  iron,  fluoride,  nitrates,  trace 
metals,  and  salts  leach  into  the  water.  These  aquifers  are  also  vulnerable  from  old  oil 
drilling  practices  where  oil  and  water  migrate  into  the  ground  water  through  aban- 
doned bore  holes. 

Issiicf:  and  Cottccrti^  iii  the  ytlloiiatonc  Bmiii 

•  Proposed  mining  operations  in  the  headwaters  of  major  tributaries  to  the  Yellow- 
stone River  have  raised  concerns.  A  gold  mine  is  proposed  near  Cooke  City  and 
Yellowstone  National  park  in  the  headwaters  i>f  the  Stillwater  and  Clark's  Fork  rivers 
and  of  Soda  Butte  Creek,  which  flows  into  another  tributar\  of  the'iellowstone.  The 
Stillwater  and  Boulder  ri\ers  drain  an  area  of  the  Beartooth/ Absaroka  Wilderness 
that  contains  the  largest  deposit  of  platinum  and  palladium  in  North  America. 

•  Water  supply  is  often  insufficient  to  satisfy  demands  in  the  Powder  River  region. 

•  The  largest  coal  producing  region  in  the  United  States  spans  the  basins  of  the 
Pow  dor  and  Tongue  ri\  ers.  Water  qiiaiit)'  in  this  region  has  shown  degradation. 

•  Increasing  salinity  in  the  Powder  River  basin  can  harm  soil  productivity.  Changes 
in  Wyoming  water  management  associated  with  coal  and  natural  gas  extraction  and 
expansion  of  irrigation  to  more  marginal  soils  in  Montana  contribute  to  the  problem. 

•  Water  supply  for  both  instream  and  offstream  uses  mav  decline  downstream  when 
the  Tongue  Ri\  er  Dam  is  raised  and  rehabilitated  to  satisfy  the  Northern  Che\  enne 
Reser\'ed  Water  Rights  Compact,  a  water  rights  agreement  bet^veen  the  tribe  and 
the  State  of  Montana. 

•  Reserved  water  rights  are  being  quantified  for  two  Indian  reservations.  Bighorn 
Canyon  National  Recreation  Area,  little  Big  I  lorn  Battlefield  National  Monument, 
and  the  Forest  Ser\'ice.  A  compact  has  been  established  with  the  Northern  Chey- 
enne, and  negotiations  are  pending  with  the  Crow.  Until  these  rights  are  settled, 
future  water  a\ailabilitv  will  be  uncertain. 

•  Most  water  reservations  for  consumptive  uses  that  were  granted  b\  the  Board  of 
Natural  Resources  and  Conservation  in  1978  have  yet  to  bedeveloped.  Theirpoten- 
tial  impact  on  other  future  water  uses  is  not  fully  known. 

•  Yellowstone  cutthroat  ni>\s-  inhabit  less  than  S"..  of  their  estimated  historic  range. 
Reduced  stream  flows ,  habitat  changes  and  competition  and  hybridization  from 
other  species  are  ci>ntributing  factors  in  the  population  decline.  Several  ongoing 
and  proposed  water  leases  are  helping  to  restore  the  species. 


Water  Use  in  the  Yellowstone  River  Basin,  1980 
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•  Geothermal  features  within  Yellowstone  National  Park  could  bv  impacted  by 
water  development  in  the  region.  A  compact  between  the  State  of  Montana  and  the 
National  Park  Serxice  now  identifies  geothermal  areas  in  Montana  near  the  park 
as  controlled  ground  water  areas  that  require  special  permits  for  water  use. 
Federal  legislation  also  has  been  proposed  to  control  water  development  in  this 
sensiti\'earea. 

•  Nonpoint  pollution  in  the  h>wer  Yellowstone  continues  to  contribute 
significant  loads  of  sediment  to  the  river. 

Columbia  River  Basin 

-Montana's  portion  of  the  Columbia  Ri\  er  basin  is  drained  b\'  the  Clark  Fork  of  the 
Columbia  and  Kootenai  River  systems.  Their  combined  watersheds  drain  all  the  land 
in  Montana  west  of  the  Continental  Divide,  about  one-fifth  of  the  state. 

Clark  Fork  Basin 

The  Clark  Fi>rk  of  the  Columbia,  known  locallv  as  the  Clark  Fork  Ri\er,  originates 
near  Butte.  (Note  that  this  river  is  different  from  the  Clark's  Fork  of  the  Yellowstone, 
which  drains  into  the  Yellowstone  River  basin.)  As  it  flows  through  northwestern 
Montana,  it  drains  about  22,000  square  miles.  Although  it  is  smaller  than  either  the 
Yellov\stone  or  Missouri  Ri\er  basins,  it  discharges  substantiallv  more  water — almost 
16  million  acre-feet  annual!)'  at  the  state  line.  Major  tributaries  include  the  Bitterroot, 
Blackfoot,  and  Flathead  rivers. 

The  Flathead  River  watershed  drains  the  northern  part  of  the  Clark  Fork  basin.  Its 
headwaters  arise  in  Glacier  National  Park,  the  Bob  Marshall  Wilderness,  and  Canada. 
Most  of  the  drainage  is  rugged  and  forested.  The  terrain  opens  up  along  the  glacially- 
formed  trough  that  confines  Flathead  Lake,  the  largest  fresh  water  lake  in  the  United 
States  west  of  the  Mississippi.  Elevations  range  from  over  10,400  feet  in  Glacier  Na- 
tional Park  to  2,893  feet  at  Flathead  Lake. 

The  Upper  Clark  Fork  basin,  which  extends  from  Butte  to  Missoula,  contains 
heavily  forested  mountains  and  broad  valleys.  Elevations  range  from  about  10,700  feet 
in  the  Pin tlar  Wilderness  near  Anaconda  to  about  3,000  feet  near  Missoula.  This  part  of 

the  basin  includes  the  driest  area, 
the  rainshadow  east  of  Anaconda 
w  here  less  than  ten  inches  of  pre- 
cipitation falls  each  vear. 

The  Lower  Clark  Fork  basin  is 
also  mountainous  and  forested,  and 
contains  the  long,  broad  Bitterroot 
Vallev.  Elevations  range  from  over 
10,000  feet  in  the  Bitterroot  Moun- 
tains to  2,175  feet  at  Cabinet  Gorge 
Reservoir,  where  the  Clark  Fork 
leaves  Montana.  In  the  mountains 
of  this  far  western  part  of  the  state, 
100  inches  of  precipitation  may  fall 
each  year 

More  than  twentv  large  reser- 
voirs, including  natural  lakes, 
collect  water  in  the  Clark  Fork  River 
basin.  Each  has  greater  than  3,000 


riiithcthi  Rivt'r  float  trip.  Plioto  courte^u  Traivl  Xiontana/Vk'fHirtmt'ttt  of  Commen'e. 


jca»-fcct  storage  capacity-  The  largest  natural  water  bixly  is  Flathead  Lake  whose 
capacity  was  increased  by  the  construction  of  Kerr  Dam  at  its  southern  tip. 

One-third  of  Montana's  population  lives  in  the  Clark  Fork  basin,  concentrated 
in  three  of  the  state's  largest  population  centers — Missoula,  Butte,  and  Kalispell. 
Timber  ha  r\esting,  tourism,  and  agriculture  are  the  major  industries,  but  the  economy 
also  relies  on  mining  and  metal  processing,  light  industry,  and  government  and 
university  activities. 

U lifer  Use 

.As  in  the  Yellowstone  and  Missouri  Ri\  er  basins,  irrigation  is  the  major  t>ffstream 
use  of  water  in  the  Clark  Fork  basin.  Surface  water  irrigates  fields  of  alfalfa,  hay,  and 
wheat,  plus  produce  such  as  cherries,  mint,  and  seed  potatoes.  Irrigation  uses  about  95 
percent  of  the  total  amount  of  offstream  water  used  in  the  basin — public  drinking 
water  supplies  use  less  than  three  percent.  This  public  water  supph'  draws  from  both 
surface  and  ground  water,  depending  on  the  location.  For  example,  Missoula  and 
Kalispell  receive  their  water  supply  from  aquifers.  Most  rural  residents  also  rely  on  the 
ground  water  for  their  domestic  needs.  If  thev  li\e  in  the  Upper  Flathead  Valley,  their 
water  comes  from  a  sand  and  gravel  aquifer  abi>ul  30  feet  deep  and  up  to  3  miles  wide. 
In  other  parts  of  the  basin,  water  may  come  from  alluvial  aquifers,  200-400  feet  below 
the  surface,  and  from  bedrock  aquifers  in  the  hilly  or  mountainous  areas. 

Instream  flows  support  electrical  generation,  fisheries,  and  recreation.  About  25 
percent  of  NKintana's  electric  generating  capacitv  comes  from  h\drtieleclric  power 
generation  in  the  Clark  Fork  basin.  The  region's  six  blue  ribbon  streams  lure  flyfishing 
enthusiasts  from  around  the  world  The\  also  flock  to  the  Flathead  basin's  unique  bull 
trout  and  westslope  cutthroat  f  isher\ .  Boaters,  floaters,  and  swimmers enjo\'  the  ri\  ers, 
lakes,  and  reser\  oirs  of  the  Clark  Fork  basin. 

Water  Qualittf 

Water  quality  ranges  from  blue  ribbon  trout  streams  to  the  nation's  largest 
complex  of  Superfimd  sites  along  the  Clark  Fork.  The  upper  Clark  Fork,  from  Butte  to 
Missoula,  was  a  world-famous  mining  area  from  the  late  IHUOs  to  the  l'^7()s.  Waste 
products  from  these  mining  and  smelting  operations  resulted  in  heavy  metals  such 
as  copper  and  zinc  accumulating  in  the  sediments.  When  the  rivers  are  running  high, 
they  can  disturb  the  sediments  and  release  these  toxic  contaminants  that  can  kill 
fish  and  other  aquatic  life.  The  contaminants  are  also  migrating  into  the  ground  water 
Wells  in  the  Anaconda  area  were  contaminated  by  smelting  operations,  and  some 
domestic  wells  in  the  Milltown  areas  were  closed  when  arsenic  began  appearing  in 
the  water 


Water  Use  in  the  Clark  Fork  River  Basin,  1980 
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Near  Missoula,  municipal  runoff  and  agricultural  practices  impair  aquifer 
quality;  in  Kalispell,  septic  systems  are  contaminating  ground  water.  Wood-pulp 
plants,  municipal  wastewater  treatment  plants,  and  the  addition  of  nitrates  and 
phosphates  from  high-impact  residential  de\elopment  in  areas  like  the  Bitterroot 
and  Flathead  valleys  also  impair  ground  and  surface  water  quality  in  the  region. 

Issues  and  Concerns  in  the  Clark  Fork  Basin 

•  The  Flathead  Basin  Commission  is  monitoring  activities  that  contribute  to  the  fol- 
lowing problems. 

— Nutrient  overload,  which  initiates  eutrophication  (aquatic  plant  overgrowth),  is 

occurring  in  Flathead  Lake  as  a  result  of  the  most  rapid  population  growth  in 

Montana. 
— Releases  of  water  from  Hungry  Horse  Dam  are  of  concern  because  of  tradeoffs 

between  power  generation  and  downstream  anadramous  fishery  demands. 
— Changes  in  plant  and  fish  distribution  are  occurring,  especially  migratory  fish 

species,  in  Flathead  Lake  and  Flathead  Ri\er 

•  Multiple  jurisdictions  complicate  management  of  the  Flathead  basin.  The  jurisdic- 
tions which  share  overlapping  management  responsibilities  include  the  Salish  and 
Kootenai  Indian  Reser\ation,  the  Northwest  Power  Planning Coimcil,  Glacier  Na- 
tional Park,  the  Flathead  National  Forest,  and  British  Columbia. 

•  Hydropower  production  and  providing  for  salmon  are  two  issues  pending  be- 
tween Canada  and  the  United  States  as  they  negotiate  the  Columbia  River  Treaty 
and  the  long-term  management  of  Hungry  Horse  Reservoir. 

•  Reserved  water  rights  claims  of  the  Salish  and  Kootenai  Confederated  Tribescreate 

uncertaint\-  regarding  water  a\ailable  for  future  water  users. 

•  Water  quality  degradation  on  the  Blackfoot  River  has  led  to  the  U.S.  Environmental 
Protection  Agency  identifying  it  as  a  river  with  nationally  significant  problems.  The 
problems  ha\e  accumulated  from  long-term  logging,  mining,  and  agricultural  prac- 
tices. The  Blackfoot  Challenge,  a  consortium  of  landowners,  farmers  and  ranchers, 
interest  groups,  and  agencies  is  developing  a  strategy  to  protect  the  natural  re- 
sources and  rural  lifestyle  of  the  Blackfoot  River  valley. 

•  Rapid  development  in  the  Bitterroot  drainage  is  increasing  nonpoint  source  pollu- 
tion and  the  \\  ithdrawal  of  water  bv  suburban  users.  A  group  of  local  citizens  has 
formed  the  Bitterroot  Water  Forum  to  address  these  issues. 

•  Water  quality  degradation  along  the  Upper  Clark  Fork  from  old  mining  operations 
is  also  affecting  water  qualit)'  in  the  Lower  Clark  Fork.  These  Superfund  sites  are 
under  intense  studv. 

•  Inadequate  water  supply  in  the  Flint  Creek  drainage  has  led  citizens  and  agencies  to 
prepare  a  return  i\ow  study  that  will  allow  water  users  to  better  gauge  water  use 
scheduling. 

•  Years  of  (/('Zj'rtffrr'N^ij  in  the  upper  Clark  Fork  basin  led  to  proposals  for  water  reser\'a- 
tions  for  both  instream  and  offstream  uses,  which  then  generated  conflict.  To  handle 
these  complicated  issues,  the  Montana  legislature  set  up  the  Upper  Clark  Fork  Basin 
Steering  Committee  to  develop  a  water  management  plan  balancing  all  water  uses 
upstream  of  Milltown  Dam.  Subsequent  legislation  imposed  a  moratorium  on  the 
issuance  of  water  rights  for  new  uses,  closed  the  basin  to  most  additional  water 
appropriations,  and  authorized  development  of  a  ten-year  UpperClark  Fork  instream 
flow  pilot  program. 


•  To  addri'^^  nutrient  build-up  and  ititrophicatiott  in  Idaho*.  Lake  Pend 
Oreille  and  in  the  entia*  Clark  Fork-Pend  Oreille  basin,  the  states  of  Idaho,  Montana, 
and  \Va>hin^ton,  and  nianv  agoncies  and  intoresf s  ha\  e  de\  eloped  a  watershed  plan 
that  includes  phi>sphate  determent  bans,  installation  of  centralized  sewage  systems 
for  developed  areas  on  Lake  Pend  Oreille,  and  nutrient  loading  targets  for  Clark 
Fork  Ri\  er. 

Kootenai  River  Basitt 

l.iKated  in  the  northwest  comerof  Montana,  the  Kootenai  Ki\er  basin  carries  huge 
amounts  of  water  on  its  brief  ^5-mile  journe\  through  the  state.  Its  headwaters 
originate  in  British  Columbia,  and  the  river  loops  through  Montana  and  Idaho  and 
back  into  Canada  before  discharging  into  the  Columbia  Ri\er  just  north  of  the  Wash- 
ington State  border.  The  basin  drains  less  than  three  percent  of  Montana,  but  it 
discharges  more  than  the  Yellowstone  or  Missouri  ri\  ers.  Three-fourths  of  this  water 
riginates  in  Canada.  Warm,  wet  air  masses  from  the  Pacific  contribute  to  this  volume 
of  water,  bringing  abundant  rain  and  from  40  to  300  inches  of  snowfall  each  year. 

Montana's  portion  of  the  Kootenai  basin  is  narrow,  with  steep,  dcnselv-wooded 
mountains  and  slender  flood  plains  along  the  ri\er  and  its  two  major  tributaries — the 
Fisher  and  Yaak  rivers.  The  upstream  portion  of  the  Kootenai  River  is  dominated  bv 
I  ibbN  Dam  and  its  reser\oir.  Lake  Koocanusa,  which  impounds  48  miles  of  the  river  in 
Montana  and  extends  an  additional  43  miles  into  Canada.  The  reservoir's  storage 
capacity.'  is  exceeded  only  b\-  Fort  Peck  in  the  Missouri  basin.  Downstream  of  Libby 
Dam  is  Kootenai  Falls,  a  700-foot  wide,  30-feet  high  natural  falls  that  was  once 
considered  for  hydroelectric  iie\  elopment.  Ele\  ations  range  from  7,300  feet  in  the 
mountains  to  about  1,8(K)  feet  where  the  ri\er  exits  the  state. 

The  Kootenai  basin  is  sparsely  populated.  It  encompasses  only  one  county, 
Lincoln.  Its  county  seat,  Libby,  has  a  population  of  2,532;  the  entire  basin  population 
is  17,500.  Forest  products,  mining,  and  recreation  provide  the  main  economic  activity 
in  this  region. 

Water  Use 

Although  little  agriculture  occurs  here  compared  to  other  parts  of  Montana, 
irrigation  still  utilizes  the  most  water  in  the  Ktnitenai  River  basin.  Most  irrigation 
water  is  drawn  from  surface  supplies.  Mining  and  the  wood  products  industry  also 
usi"  significant  amounts  i>f  water.  Public  and  rural  water  supplies — drawn  almost 
equally  from  surface  and  ground  water — account  for  about  three  percent  of  the 
water  used. 

As  in  the  other  major  ri\er  basins,  instream  llows  in  (he  Kootenai  Ki\er  basin 
support  electrical  power  generation,  fisheries,  and  recreation.  H\  droelectric  genera- 
tion at  Libby  Dam,  which  provides  one-tenth  of  Montana'selectrical  generating  capacity, 
uses  the  most  instream  water.  Rainbow  tmut,  mountain  whitefish,  and  Montana's 
only  pt)pulation  of  white  sturgeon  also  depend  on  instream  flows  of  the  Kootenai  and 
its  tributaries  Their  presence  attracts  people  to  this  region  for  fishing  and  boating. 

Water  Quality 

Water  quality  in  the  KiH)tenai  River  basin  depends  on  what  kind  i>f  human  activi- 
ties ha\e  occurred  nearby  Forest  practices,agriculture,and  niiningha\ealKontributed 
contaminants  to  liKal  waters.  Septic  s\stems  impair  some  ground  and  surface  waters. 
Crcostite  compounds  and  pentachlorophenol  from  an  abandoned  dispos.il  pit  at  a 
lumber  mill  ha\e  contaminated  the  aquifers  beneath  Libby.  Overall,  though,  most 
allu\  iai  aquifers  in  the  basin  contain  good  quality  water  and  the  basin's  waters 
contain  lower  concentrations  i>fdissol\eif  chemicals  than  elsewhere  in  Montana. 
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Water  Use  in  the  Kootenai  River  Basin,  1980 


Withdra\.\n 

(1.000  acre-K 

year) 

Consumed' 

(1,000  acre-feet/year) 

Hydroelectric  Power  Generation 

6,729 

0 

Thermoelectric  Power  Generation 

13 

0 

Self-supplied  Industry 

15 

2 

Municipal 

2 

1 

Rural  Domestic 

1 

1 

Irrigation 

38 

13 

Livestock 

•• 

•• 

Basin  Total 

C17M 

17 

These  figures  assume  all  water  passing  through  turbines  is  returned  to  the  river  downstream;  they  don't  reflect  the  lact  that  evaporation  from  reservoirs 
contributes  greatly  to  consumptive  losses. 

"  Insignificant 

Issues  and  Concerns  in  the  Kootenai  Basin 

The  Kootenai  River  Network,  an  interstate  and  international  alliance  of  agencies 
and  interest  groups,  formed  in  1991  to  de\elop  a  watershed  protection  strategy  for  the 
Kootenai  basin.  The  issues  listed  below  inspired  this  effort. 

•  Water  releases  from  Libby  Dam  concern  recreationists  and  proponents  of 
increased  power  development.  Boaters  wish  the  reservoir  to  remain  at  full  pool  for 
easier  access.  (See  diagram  on  page  22.)  People  who  fish  want  to  ensure  sufficient 
water  downstream  to  maintain  the  water  \elocity  and  depth  that  sturgeon  requires 
for  spawning. 

•  Anadromous  kokanee  salmon  are  threatened  in  British  Columbia  due  to  changes  in 
river  and  reser\  oir  levels  caused  by  operations  at  Libby  Dam  and  decreases  in  nutri- 
ent a\ailabilit\  in  Kootenai  Lake. 

•  Planned  mining  practices  on  Libby  Creek  concern  people  because  of  the  potential 
impacts  on  water  quality  should  tailings  ponds  leak. 

•  Hydropower  production  and  pro\'iding  for  salmon  and  sturgeon  are  two  issues 

pending  between  Canada  and  the  United  States  as  thev  renegotiate  portions  of 
the  Columbia  Ri\er  Treaty  which  could  affect  the  long-term  management  of 
Libby  Reservoir. 

•  Widespread  logging  and  associated  road  building,  which  occurs  throughout  the 
basin  at  all  ele\  ations,  can  impact  trout  populations  by  increasing  the  amount  of 
sediment  in  surface  waters. 

•  Ground  water  contamination  in  the  town  of  Libby  forced  residents  to  cap  their 
private  wells  and  use  an  alternative  water  supply.  The  contaminated  soils  are  being 
excavated  in  an  effort  to  mitigate  the  pollution. 

For  More  Information 

•  How  the  River  Runs:  A  Study  of  the  Potential  Changes  in  the  Yellowstone  River  Basin.  1981 . 
Montana  Department  of  Natural  Resources  and  Conservation. 

•  'The  Yellowstone  River."  1985.  Montana:  The  Magazine  of  Western  History.  Autumn  1985. 
Montana  Historical  Society." 

•  The  Missouri  River  Report.  A  quarterly  publication  of  the  Missouri  River  Basin  Association.  Box 
9193,  Missoula  59807. 

•  Flathead  Basin  Commission  1 993- 1 994  Annual  Report 

'  Upper  Clark  Fork  River  Basin  Water  Management  Plan.  1994.  Upper  Clark  Fork  River  Basin 
Steering  Committee. 


Mail  aging 
^Montana's  Water 


E\er\-  person  who  lives  in  or  visits  Montana  participates  in  water  manage- 
ment because  we  drink  the  water  and  wash  with  it,  play  in  it,  and  conserve 
,md  protect  it.  Water  management  in\oKes  people  who  allocate  water  sup- 
plies, issue  permits,  rej;uLite  the  resi>urce  according  to  state  and  federal 
laws,  and  enforce  laws  when  violations  occur.  Without  water  management,  more 
human  wastes  would  end  up  in  ri\ers,  drinking  water  would  be  contaminated,  crops 
would  wither  during  drought,  and  water  might  not  always  bo  available. 

Because  ever\'  laver  of  gov  ernment  plavs  some  part  in  water  management,  effec- 
tive water  management  requires  communication  and  collaboration  among  diverse 
individuals,  interest  groups,  and  government  officials. 

The  Federal  Role 

Federal  authority  for  water  management  is  implied  in  the  U.S.  Constitution, 
although  water  is  never  mentioned  by  name.  In  each  state,  the  federal  role  comes 
from  several  specified  powers: 

•  Commerce  power — The  U.S.  Congress  has  jurisdiction  over  all  navigable 
waters  of  the  United  Stales.  The  commerce  power  includes  flood  protection  and 
watershed  de\  elopment. 

•  Proprietary  power — The  propertv  clause  of  the  Constitution  gives  Congress  unlim- 
ited authoritv  to  control  the  use  of  federal  public  lands.  The  property  clause  allows 
construction  of  federal  reclamation  projects  and  regulates  electrical  power  gener- 
ated at  federal  dams. 

•  Treaty-making  power — Onlv  the  federal  government  has  authority  to  enter  into 
treaties  with  foreign  nations  and  American  Indians.  The  treatv-making  power  is  one 
basis  for  the  resenvd  water  n)j/;fs  of  Indian  tribes  in  Montana. 

•  General  welfare  power — The  federal  government  has  authoritv  to  provide  for  the 
general  vveltareot  the  United  States  and  ifscifi/ens  "for  the  common  benefit,"  rather 
than  for  onlv  "Uxal  purposes." 

•  Lquitable  apportionment — When  controversies  arise  among  states  over  water,  the 
U.S.  Supreme  Court  has  the  power  to  decide  the  controversy. 

•  Interstate  compacts — I  hese  »cyi'''"'i'<'  n^rcniifiil-i  or  com/x/c  /s  (ijiproprialc 
u  ater>  that  cross  stale  boundaries.  The  compacts  must  be  ratified  bv  Congress. 

In  Montana,  the  federal  government  is  involved  with  water  management  in 
multipurpose  projects  such  as  Hungry  Horse  Dam  (Bureau  of  Reclamation)  or  l-ort 
I  Vck  Reservoir!  A  rmv  Corps  of  Engineers);  irrigation  projects  like  the  Yellowstone  and 
Milk  River  Irrigation  Districts  (Bureau  »>f  Reclamation);  wildlife  refuges  such  as  the 
Charles  Russell  National  Wildlife  Refuge  (U.S.  Fish  and  Wildlife  Ser\  ice);  and  water 
and  wastewater  treatment  facilities  managed  bv  municipal  governments  (regulated 
by  the  Environmental  Protection  Agency). 


Water  Policy  Evolution 

Federal  water  policy  generated  a  network  of 
inland  waterways,  dams,  reservoirs,  water  treat- 
ment systems,  scenic  rivers,  (ish  hatcheries, 
municipal  supply  systems,  irngated  lands,  and 
hydroelectric  operations  This  development  had 
a  five-phase  evolution: 

1 .  Early  regulation  of  hart>ors.  waterways,  and 
fisheries,  with  an  emphasis  on  settlement 
and  development  (navigation,  flood  control, 
and  irrigation), 

2.  Promotion  of  a  conservation  ethic,  tor  ben- 
efit of  future  generations  (1900  to  1920s). 

J  Ua|or  large-scale  construction  of  multipur- 
pose reservoirs  (1950s  to  1950s). 

A.  Nationwide  river  basin  planning  ( 1950s  and 
1960s);  and 

S.  Environmental  protection  and  education 
(1970s  to  1990s) 


What  Is  Equitable  Apportionment? 

states  are  obligated  to  share  interstate  waters 
If  the  actions  of  one  state  harm  or  reduce  an 
other  state's  share  of  interstate  waters,  the 
affected  state  may  ask  the  Supreme  Court  to 
apportion,  or  distnbute,  the  water  resource 


What  Are  Federal  Reserved  Water 
Rights? 

In  January  1908,  the  United  States  Supreme 
Court  defined  federal  reserved  water  nghts  in 
the  Winters  i-  United  Sfotei  decision  involving 
members  ot  the  Fori  Belknap  Reservation  in 
Northern  Montana  and  non  Indian  inigators  tl>e 
Milk  River  drainage  The  court  decided  that 
when  federal  lands  were  withheld  from  settle 
meni  and  reserved  for  some  purpose,  water 
rights  were  also  reserved 

Federal  lands  with  resennnj  water  nghts  in  Mon 
tana  include  seven  Native  American  reser 
valions  land  managed  by  the  Forest  Service, 
national  parVs  and  monuments  managed  by  the 
National  Park  Service,  wild  and  scenic  rrvers  and 
other  lands  managed  by  the  Bureau  of  Land 
Management 

Three  issues  dominate  quantification  of  federal 
reserved  water  nghts  uses  for  which  the  right 
can  be  eiercised,  the  quantity  of  the  right,  and 
the  prionty  of  the  right  In  Montana,  these  is 
sues  are  negotiated  and  stated  in  a  compact 
that  IS  then  ratified  by  the  holder  of  the  federal 
water  nght,  the  Montana  legislature,  and  the 
U  S  Congress  A  reserved  water  nght  eiists 
whether  or  not  it  is  actually  in  use 
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Milestones  in  Federal  Water  Policy 


The  federal  ri)le  in  water  management  in  Montana  has  evolved 
over  time.  That  evolution  is  expressed  in  the  laws  created  and  amended 
by  Congress,  in  decisions  of  the  federal  courts,  and  through  agenc%'  regu- 
lations that  convert  laws  into  meaningful  practices  in  the  real  world. 

1862  The  Homestead  Act  was  passed,  providing  free  J60-acre  farms  to  all 
American  citizens  whose  setllemeni  efforts  endured  aftiv-vear  trial  period. 

1868      First  homestead  application  was  filed  in  Montana. 

1872  For  the  purpose  of  encouraging  settlemettt  and  economic  development  in 
the  west,  the  Mining  Law  set  up  a  system  for  patenting,  at  a  minimum 
price,  public  land  for  minerals  extraction. 

1877  Desert  Land  Act  provided  for  the  settlement  of  Wi*s/itji  lands,  and  for  the 
ust'  of  water  by  prior  appropriation,  reseri-ing  the  unused  water  for  future 
approprutlions. 

1899  The  Rivers  and  Harbors  Act  authorized  the  U.  S.  Army  Corps  of  Engi- 
neers to  control  construction  in  navigable  waters  and  adjacent  wetlands 
Initially  enacted  to  protect  nai'igation,  the  act  is  now  interpreted  to  pro- 
hibit discluirge  of  refuse  materials  into  navigable  u.xiters. 

1902  To  promote  irrigation,  the  Reclamation  Act  created  the  Bureau  of  Recla- 
mation and  authorized  it  to  construct  irrigation  projects — reservoirs,  dams, 
and  canals — in  the  loestern  United  States  and  territories.  Landowners  of 
tracts  under  160  acres  were  eligible  for  imler  use  and  required  to  repay 
project  costs  oivr  time.  This  prompted  early  deivlopment  of  smaller  farms. 
One  of  the  first  Reclamation  projects  diverted  water  from  the  St.  Mary's 
Riivr  to  the  Milk  River  basin. 

1909  The  Boundary  Wafers  Treaty  established  a  long-standing  cornerstone 
for  United  States-Canadian  bilateral  cooperation,  setting  out  principles  to 
settle  ivrder  disputes,  including  those  inivlving  water  allocation. 

1920  The  Federal  Water  Power  Act  established  a  national  liydropower  policy 
and  created  the  Federal  Pmver  Commission  tnozv  the  Federal  Energy  Regu- 
latory Commission)  to  license  private  hydropower  facilities,  regulate 
interstate  transmission  of  electricity,  and  set  up  a  comprehensive  plan  for 
all  ivaler  fvwer  dtivlopment  tliat  carefidly  considers  competing  uses. 

1936  Tlu-  Flood  Control  Act  authorized  the  construction  of  200  dams  for  flood 
control  and  introduced  cost-baiefit  analuses  to  verify  that  the  benefits  of 
federal  water  projects  exceed  their  costs. 

1944  This  Flood  Control  Act  authorized  construction  of  six  large-scale  reser- 
voirs on  the  Missouri  for  flood  control,  hydroelectric  development, 
navigation,  and  irrigation  water  deivlopmait  m  tlie  10-state  Missouri  ba- 
sin. The  act  also  authorized  the  Pick-Sloan  Musouri  Program,  which 
i>lablishcd  tuv  plans.  The  Pick  Plan,  operated  by  the  Army  Corps  of  Engi- 
neers, advocates  flood  control  and  navigation  for  Joivnstream  states  in  the 
Missouri  basin.  The  Sloan  Plan,  operated  by  the  Bureau  of  Reclamation, 
develops  water  for  consumptiiv  uses,  especially  in  upstream  states  like 
Montana.  Conflicts  stemming  from  these  tuv  plans  persist  today. 

1945  The  Missouri  Basin  Interagency  Committee  produced  the  Mi.ssouri 
Basin  Comprehensiiv  Framruvrk  Sludv  in  I9t}9.  which  provided  baseline 
data  for  the  entire  basin. 

194S       The  Federal  Water  Pollution  Control  .■^ct  required  states  to  locate  wa- 
ter fvlluters  and  reduce  or  eliminate  luirmful  discliarges  and  provided  federal 
•lii.iiicial  assistance  to  construct  municipal  wastewater  treatment  facili- 
This  act  and  its  amendments  (1972,  1977. 1987)  are  often  referred  to 
\tiiylyas  The  Clean  Water  Act. 

1956        I  •tiendments  to  the  Federal  Water  Pollution  Control  Act  increased  fed- 
■ :!  'Inancial  assistance  to  construct  municipal  uvstewater  treatment 

.(UN. 

ISI5S  The  Fish  and  Wildlife  Coordination  Act  gaiv  lite  U.S.  Fish  and  Wild- 
life Sen-ice  and  appropriate  slate  agencies  the  right  to  re-virw  all  project 
prrfvsals  to  ensure  tlwt  impacts  to  fish  and  wildlife  are  adequately  consid- 
ered during  the  planning  pimse  ofuvter  deivlopment  proiects. 

?!'65  The  Water  Resources  Planning  Act  establislieii  the  Water  Resources 
Council  to  oivrsee  ivater  resources  planning  and  dt-Lvlopment  at  the  fed- 
eral level. 


1965  The  Water  Quality  Act  revised  prior  water  quality  legislation,  requiring 
all  stales  to  classify  interstate  uvters  by  1967.  The  law  set  up  the  Federal 
Water  Pollution  Control  Administration  in  the  Department  (^  the  Inte- 
rior to  enforce  uvter  quality  standards. 

196S  In  an  effort  to  preserve  outstanding  scenic  rivers  in  the  nation,  the  Wild 
and  Scenic  Rivers  Act  was  passed.  Administered  by  the  National  Park 
Service  of  tlie  Department  of  the  Interior,  states  may  recommend  protec- 
tion by  Congress  of  certain  "wild  and  scenic"  nver  reaches:  these  must  be 
approved  by  the  Secretary  of  the  Interior. 

1969  The  National  Environmental  Policy  Act  (NEPA)  requires  the  prepa- 
ration of  an  erivironniiiital  impact  statement  i  EIS)  for  any  protect  requiring 
federal  action  such  as  permitting  or  construction.  The  act  does  not  require 
the  federal  goivmment  to  choose  the  most  arvironmentalli/sound  alter- 
natiiv  outlined  in  the  EIS:  it  does  require  an  explanation  of  why  an 
alternative  ivas  authorized.  The  act  also  set  up  the  Council  on  Environ- 
mental Quality  to  deivlop  national  environmental  policies. 

1972  The  Federal  Clean  Water  Act  Amendments  to  the  194S  law  gave  states 
the  authority  to  administer  portions  of  the  federal  water  qiuility  program, 
introduced  effluent  limitations  for  industrial  discliarges,  and  set  up  a  na- 
tional permit  system  for  point  source  discharges. 

1974  Tlie  Federal  Safe  Drinking  Water  Act  bolstered  earlier  legislation  to 
assure  safe  public  dnnking  water  supplies.  It  authorized  the  Environmai- 
lal  Protection  Agency  to  set  up  national  primary  drinking  water  standards 
(Maximum  Contaminant  Lroelsl  and  regulations  for  underground  injec- 
tion wells. 

1976  The  Federal  Resource  Consen'ation  and  Recovery  Act  delegated  au- 
thority to  the  Enz'ironmental  Protection  Agaicy  and  qualified  states  to 
develop  solid  waste  disposal  programs  for  sludge  and  liazardous  niatenals. 

1976  The  Toxic  Substances  Control  Act  gii'es  the  En-vironmental  Protection 
Agency  authority  to  regulate  the  manufacture  and  disposal  (^  chemical 
substances. 

1977  The  Clean  Water  Act  amended  the  Federal  Water  Pollution  Control  Act, 
hv  establishing  ambitious  goals: 

•  the  elimination  of  pollution  discluirges  into  navigable  uvters  by  1985 

•  water  quality  suitable  to  protect  fish  and  recreation  by  1983 

•  no  discluirge  of  toxic  pollutants 

•  construction  ofivastc  treatment  works 

Three  sections  haiv  been  particularly  significant: 

•  Section  404  set  up  a  program,  administered  by  the  US  Armi/  Corps  of 
Engineers,  that  requires  permits  for  dredging  or  filling  wetlands. 

•  Section  401  created  a  National  Pollution  Discharge  Elimination  sys- 
tem iNPDESl.  administered  by  the  Eni-ironmental  Protection  Agency  and 
qualifying  states,  tluit  prohibits  the  discharge  c^  pollutants  from  a  point 
source  unless  NPDES  grants  a  permit. 

•  Section  3 1 1  prohibits  the  discluirge  of  hazardous  substances  in  harmful 
quantities. 

1980       Federal  Comprehensive  Environmental  Response,  Compensation 

and  Liability  .Ut  <CERCL\>  guvs  authorization  to  stales  to  deivlop 
plans  tor  cleanup  of,  and  protection  from,  hazardous  u\iste  spills  and  dis- 
posal sites.  It  also  established  a  trust  fund  known  as  the  "Superfund  "  that 
supports  cleanup  of  sites  on  the  National  Priorities  List. 

1985  The  Food  Security  Act  discouraged  the  filling  or  draining  of  wetlands  by 
denying  federal  farm  benefits  to  farmers  luirvesting  an  annual  crop  on 
conivrted  iivtlaiuis 

1986  Title  IX  of  the  Water  Resources  Development  Act  funded  the  imple- 
mentation of  state  dam  stifety  programs 

1 986  The  Safe  Drinking  Water  Act  uvs  amended  to  authorize  states  to  estab- 
lish slateu-ide  iivllhead  and  aquifer  protection  programs.  It  also  authorized 
the  Eni'ironmental  Pwtection  .Agency  to  establish  national  drinking  uv- 
ler  standards  for  S3  contaminants. 

1987  The  Water  Quality  Act  reauthorized  the  Clean  Water  Ad,  with  a  spe- 
cific goal  for  states  to  control  nonpomt  sources  of  pollution.  II  requires  the 
Enzuronmental  Protection  .Agency  to  develop  regulations  for  stormwater 
runoff  contml.  and  phased  out  federal  grants  for  municipal  wastewater 
treatment  facilities. 
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The  State  Role 

The  framers  of  Montana's  1972  Constitution  made  it  clear  that  a  close  relationship 
exists  between  the  state's  natural  resources  and  a  high  quality  of  life.  The  natural 
en\  ironment  was  deemed  so  important  bv  those  who  re\  ised  the  Constitution  that 
thevde\i>tei.l  an  entire  section  to  it — Article  l\,"Hn\ironment  and  Natural  Resources  " — 
and  designa  ted  thestate  government  ascustodian  of  Montana'sexcellentwaterqualit)'. 

Section  One  of  Article  IX  also  assigned  shared  re^sponsibility  for  protection  and 
improvement  of  Montana's  water:  "The  state  diiii  I'luh  person  shall  maintain  and  im- 
provea  clean  and  healthful  environment  in  Montana  for  present  tuuifuturf\;fticnUioiif." 
The  Montana  legislature  bears  responsibility  for  "the  administration  and  enforcement 
of  this  duty" — including  protection  of  "environmental  life  support  systems"  and  for 
preventing  "unreasonable  depletion  and  degradation  of  natural  resources."  In  addi- 
tion, the  Constitution  established  the  gmernmental  framework  for  water  use, 
appropriation,  channelization,  damming,  conveyance,  regulation,  protection,  treat- 
ment, and  monitoring. 

Water  rights,  which  regulate  water  quantit\-,  are  singled  out  in  Si-ction  Three:  "All 
existing  rights  to  the  use  of  anv  waters  for  an\  useful  or  beneficial  purpose  are  hereby 
recognized  and  confirmed."  It  further  clarifies  that  all  uses  of  water,  regardless  the 
nature,  are  considered  public  uses.  And  it  declares  all  waters  within  state  boundaries 
(ground  water,  surface  water,  flood  waters,  and  atmospheric  waters)  are  the  property 
of  the  state  "for  the  use  of  its  people." 

Mining  interests  in  the  West  championed  the  first  water  rights  based  on  the  prior 
appropriation  doctrine — first  in  time  to  use  water  is  first  in  right.  This  rule  still  guides 
water  use  in  most  western  states,  especially  during  times  of  water  shortage.  Now, 
however,  municipalities,  recreationists,  irrigators  and  ranchers,  industries,  miners, 
fish  and  wildlife,  and  hydrtx'lectric  generation  all  tug  on  the  water  supply.  To  avoid 
over-appropriation  and  pollution  in  watersheds,  state  legislation  guides  the  use  and 
protection  of  Montana's  rivers,  lakes,  and  ground  water.  Generally,  water  manage- 
ment in  Montana  is  determined  by  the  intended  use  of  water,  existing  flood  or  drought 
conditions,  demand  for  water,  government  jurisdiction,  and  water  quality  constraints. 


Preamble  of  the  Montana  State 
Constitution 

;\e  ii.e  yK^{>,v  ol  Montana,  gralelul  lo  Cod  tof 
the  quiet  beauty  ol  oui  state,  the  gfandeui  ol 
out  mountains,  the  vastness  ol  our  foiling  plainv 
and  desinng  to  impiove  the  quality  ol  Irfe.  equal- 
ity ol  opportunity  and  to  secure  the  blessings 
ol  liberty  lor  this  and  iuture  generations  do  or- 
dain and  establish  this  constitution 


The  Water  Adjudication  Process 

The  Moniand  Water  Louri,  heaaquanereo  in 
Bozeman,  od/udicotes  (settles)  water  tights  in 
the  state  It  began  this  process  in  1979  to  clear 
up  conlusing  rights  or  settle  confliamg  clairrts 
in  all  ol  Montana's  85  river  basins  By  Apnl  30, 
1 989,  over  20 1 .000  claims  were  liled  lor  water 
fights  As  ol  1995,  the  court  had  issued  some 
type  ol  decree  (court-defined  settlement)  ot 
fights  in  49  o(  the  basins  and  loi  two  Indian 
water  right  compacts  Approximately  23.(XX) 
claims  are  pending  The  Watei  Court  resolves 
these  objections  through  pretrial  conlerences 
and  heanngs.  and  concludes  with  Master's  Re- 
ports that  must  be  reviewed  and  adopted  by 
one  ol  the  live  Montana  water  fudges 


The  State  Water  Plan 

The  State  Water  Plan  is  requited  by  stale  law 
lo  ■  set  out  a  progressive  program  lor  the 
conservation,  development,  and  utilization  of 
the  stale's  watei  lesources'  The  plan  addresses 
watershed  planning,  instream  How  protection, 
and  agricultural  water  use  eHiciency  It  also 
l>iovides  a  lorum  lor  people  to  approach  water 
ixanagement  issues  and  concerns  in  a 
consensus-building  process 
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Milestones  in  State  Water  Policy 


1842  lf<iiil  f  iJ(/iiTs  irrij^atf  linuK  iisuiy  ^ivlrr  friwi  Hiinil  Fi>rk  Creek  m 
the  Bitlerrool. 

1852      Ertr/iVsf  water  use  right  e^tMt>lied  for  Burnt  Fork  Creek  irrigation. 

1864      Territory  of  Montana  established  by  an  act  of  Congress  in  1889. 

1868      First  homestead  application  filed  in  Montana. 

1899  Article  III,  Section  15  of  the  Montana  Constitution  states  that  use 
of  all  iraler<  fhall  he  held  n  public  use. 

1907  State  Board  of  Health  receiivs  authoriti/  to  control  pollution  where 
it  affects  domestic  water  supply. 

1934  The  State  Water  Resources  Survey  begim^  a  ioiinly-bii-county  m- 
ventory  of  Montana's  water  resources:  Stale  Water  Consenvtion  Board 
created  to  comtruct  water  diversion  and  storage  projects. 

1950      Yellon'Stone  River  Compact  approved  by  Congress. 

1955  The  Montana  Water  Pollution  Control  Act,  Montana's  first  wa- 
ter ijualitv  act.  protects  water  uses  other  than  domestic  supply.  It  set 
up  the  Water  Pollution  Control  Council  and  authorized  stream  classi- 
fications and  enforcement  procedures. 

1960  The  Montana  Stream  Protection  Act  requires  the  Montana  De- 
parlmenl  of  Fish,  Wildlife  lunl  Parks  to  administer  a  stream  protection 
permit  program  for  projects  that  man  affect  the  natural  existing  shape 
of  any  stream,  its  banks,  or  tributaries. 

1961  Montana  Board  of  Water  Well  Contractors  is  formed  to  establish 
standards  for  drilling  and  licensing  of  water  uvtis. 

1967  Montana  Water  Resources  Act  urns  the  first  legislation  aimed  at 
developing  a  comprehensiiv  water  plan  for  Montana. 

1967  Montana  Water  Quality  Act  became  Montana's  unified  water  qual- 
ity legislation,  and  created  state  agency  resfxmsibihties  for  water  quality 
regulation 

1971  The  Montana  Environmental  Policy  Act  (MEPA)  directs  all  state 
agencies  to  prepare  environmental  impact  statements  for  any  actions 
that  might  affect  the  environment.  The  act  also  created  the  Environ- 
mental Qualitu  Council,  a  legislative  office,  to  promote  the  goals  of 
MEPA. 

1971  Montana  Water  Pollution  Control  Law  was  reivritten.  It  made 
the  Water  Pollution  Control  Council  advisory  and  gaiv  authority  to 
Board  of  Health. 

1971  Metal  Mine  Reclamation  Act  (also  called  the  Hard  Rock  Min- 
ing Act)  requires  that  anyone  engaged  in  production  and  exploration 
of  milling  properties  obtain  licenses  and  permits. 

1971  .Montana  Strip  and  Underground  Mine  Siting  Act  gives  the  Mon- 
tana Department  of  State  Linds  authority  to  rei'ieu'  proposed  coal 
and  uranium  mine  sites  and  reclamation  plans  to  determine  ivhether 
the  proposals  are  acceptable. 

1971  Montana  Opencut  Mining  Act  addresses  reclamation  and  conser- 
vation of  land  subject  to  open  cut  mining  (forgraivt,  clay,  bentonite, 
etc.).  It  is  administered  by  the  Department  of  State  Lands. 

1972  The  Montana  Constitution,  revised  and  approved  by  ivters,  recog- 
nizes all  existing  water  rights,  provides  for  use  of  all  u<aters  subject  to 
appropriation  under  law,  and  provides  for  administration  of  water 
rights  records.  In  general,  the  rei'ised  Constitution  recognized  a  need 
to  protect  and  restore  the  environment. 

1973  Montana  Water  Use  Act  set  up  a  permit  system  for  all  post-1973 
water  rights,  an  adjudication  process  for  quantifying  all  pre- 1 973  u<a- 
ter  rights,  and  a  system  to  set  aside  or  resenv  watfr  for  future 
consumptii'c  and  inslream  flmv  use 


1973  Flic  Flood  Plain  and  Floodway  .Management  .Xct  restricts  uses 
that  are  dangerous  to  public  health  and  the  safety  of  property  in  times 
of  flood.  Flood  plain  maps,  prepared  by  the  Natural  Resource  Conser- 
vation Service  (formerly  Soil  Conservation  Service),  Montana 
Department  of  Natural  Resources  and  Consennition,  and  others,  are 
the  technical  basis  for  deivloping  local  floodplain  regulations. 

1973  .Montana  Water  Quality  Act,  and  subsequent  amendments  and 
regulations,  authorizes  the  Montana  Department  of  Eni'ironmental 
Quality  to  classify  surface  UHiters  and  establish  surface  water  quality 
standards  and  a  permit  program  to  control  the  discliarge  of  pollutants 
into  state  waters. 

1973  Montana  .Major  Facility  Siting  Act  and  subsequent  amendments 
authorize  the  Facility  Siting  Bureau  of  the  Montana  Department  of 
Natural  Resources  and  Conscnvtion  to  determine  the  need  for  major 
facilities  (including  hydroelectric  plants),  and  to  assess  whether  the 
site  chosen  will  minimize  environmental  affects. 

1975  Natural  Streambed  and  Land  Preservation  Act  requires  a  permit 
(commonly  knoum  as  the  310  permit)  from  the  countv  Conservation 
District  for  activities  affecting  the  bed  and  banks  of  a  perennial  stream. 

1975  Fhe  Lakeshorc  Development  Act  conseri'es  and  protects  Montana's 
natural  lakes,  and  provides  local goivrning  bodies  with  adequate  statu- 
tory power  to  protect  lake  areas.  Since  this  act  passed,  five  local 
governing  bodies  have  developed  lakeshore  regulations. 

1977  Montana  Solid  Waste  Management  Act  and  1 99 J  amendments 
grant  the  Department  of  Environmental  Quality  the  authority  to  de- 
velop rules  for  dei'elopment  and  inspection  of  solid  ivaste  management 
systems  for  hazardous  iMStes,  decomposable  wastes,  and  non-water 
soluble  wastes. 

1979  Best  knoivn  as  Senate  Bill  7b.  this  law  set  up  a  Resen<ed  Water  Rights 
Compact  Commission  to  negotiate  federal  and  Native  American  tva- 
ter  rights,  and  created  the  Montana  Water  Court  to  accelerate  the 
adjudication  of  claimed  water  rights 

1981      Montana  Hazardous  Waste  and  Underground  Storage  Tank  Act 

provides  tor  slate  permitting  and  siting  of  haziirdous  waste  facilities. 

1 985  Montana  Hazardous  Waste  Act  was  amended  to  authorize  the  De- 
partment of  Health  and  Environmental  Sciences  to  implement  an 
underground  storage  tank  regulatory  program. 

1989  .Montana  Comprehensive  Environmental  Cleanup  and  Respon- 
sibility Act  set  up  a  u\iter  qualitu  fund  to  protect  Montana  citizens 
from  hazardous  wastes  by  proi'iding  a  state  "Superfund"  for  cleanup 
of  sites  where  no  iKiluntary  steps  haiv  been  taken 

1989      Montana  Agricultural  Chemical  Ground  Water  Protection  Act 

requires  preparation  of  agriculture  iliemical  ground  water  manage- 
ment plans  for  areas  where  an  agricultural  chemical  is  detected  in 
ground  UHiter  at  50  fwrcent  of  the  ground  water  qualitu  standard  for 
tliat  chemical 

1991  .Montana  Megalandfill  Siting  Act  ensures  that  the  location,  con- 
■-(ruc/iim,  ijiij  operation  of  large  landfills  will  produce  little  impact  to 
the  environment. 

1991  Montana  Ground  Water  .Assessment  Act  established  a  committee 
to  oversee  ground  'water  monitoring  and  assessment  activities,  coordi- 
nated ivrmilting  fees,  and  set  up  a  fund  for  coordinated  ground  water 
characterization  and  monitoring. 

1991  Streamside  Management  Zone  Law  protects  the  quality  and  quan- 
tity of  forest  waters  by  requiring  permits  for  certain  forest  practices 
within  50  feet  of  any  stream  or  take. 


Agency  Responsibilities — Who  Does  What? 


1  cdeml  Agencies 


Depjrlmenl  ut  Agriculture 

Con-^oliJittftt  farm  Srn-uf  Agemy  ajmint^trr^  cr^t  <harr  prpjframs  for  farmrrs  that 

tmpnKY  uvtrr  .^uj/ifi/  x'W  ••tiihittzjiiwri.  jtul  ■'■  '■•m^ 

Ntttinl  Rr^onrcf  Con<fTvaliori  Srrrfrr  I.tmh'wnfr'i  uulh  uvlmhrJ 

pn'i  "■'  s»«/  iiiiimfo- 

fort-'  ^  '•.! .,  :t>utt  t,':  ti,i;;,^tuii  *<'u-^lsin  Mimtaiia. 

jrui  r  ^  within  Its  hrrst  N»iiM Jtf nrs. 

Depjrtmcnl  ot  the  Anny 


t  orj*^ 
adrr: 


.'I  I, 


•  /XTiTiils  for  private  protects  affectiiiji  namgable  u«(rrs, 
■•-rrivir^for  narigation.  flood  control,  hydrotiectric  gen- 


Department  of  Commerce 

Lconomtc  Development  Aitmimytration  proiides  public  uvrls grants  for  coinmunity 

uvter  JriYli'^^ment 

Sational  Oceanic  and  Atmospheric  Administration  issues  information  on  urather, 

river  and  Jinuiitu  conditions,  maintains  a  flivd  wanting  svstem 

National  Weather  Service  lori\j-l-  uralhir  and  issues  uralhcr  uvmings  and  watclies. 

Department  of  Energy 

Bonneville  Power  Administration  marki!-  ./niru  /h'.iht  /or  the  30  hydroelectric 
pwieit^  iH  the  iedcral  d^unibui  Rnrr  PiKivr  'System.  ofH'rates  transmission  systems. 
Wttleni  Area  Power  Administration  distributes  and  markets  pouvr  from  federal  fa- 
cilities outside  of  the  Columbui  Rnrr  basin:  operates  transmission  lines 

Department  of  Housing  and  Urban  Development 


Department  «(  the  Interior 

Huri'iiii  ol  Indian  Allans  i'r«ieclsuvter  rights  of  Irdun  tribes  and  promotes  produclm 

uvtcr  Use 

Bureau  of  Land  Management  administers  frdertttty-owned  lands  and  use  of  natural 

ri*M>»rt(*v,  iiiiluding  wale  ./^ 

Bureau  of  Reclamation . ;  nets,  and  operates  mater  inviects:  ctmJucIs  rivet 

Ivsm  awfiT  management 

Fish  and  Wildlife  Sen^ii  < 

onftshand:        '    '  ■  ■■  s  n- -(.r.  f  < 'i.i.i'iv< 'i.Mj^fi.ct.j  ..  nju'r 

sivctes.  ma' 

National  l',ii^  %.;.,,,  ..,,....,-..(,.„.■,  ,,..i.f-,  ,,..( i.  .. 

water  rc*vi<rt,-  sfNi/nN  m  '. ' 

U.S.  Geological  Survey  ■.  .,.-. 

aivilahility  of  surface  and  ground  uvter  for  national  water  data  neljvork  and  technical 

refvrls 

Department  of  Transportation 

Federal  Insurance  .Administration  i7»iT,jfr^  f'lr  \ant'nai  i  ussi  in-uraihc  i-riygram. 

whuh  nisurt'^  bttildtngs  on  fliwi  plains  at  rt-asiuuible  ciyst 

Federal  Emergency  Management  Agency  publislies  maps  showing  flood-prone  areas; 

provides  assistance  during  emergencies  caused  by  natural  events. 

Environmental  Protection  Agency 

Work-  w.lh  sWds  10  i-lahli-h  ,ii\J  enloric  -landards  for  water  quality  and  dnnking  loater 
standards,  prondc--  ^r,inls  tor  uMtor  fvllution  control  facilities  and  education 

Federal  Energy  Regulatory  Commission 

/ssufs  licenses  for  hydroelectric  projects  and  transmission  lines 


State  Agencies 


Department  of  Agriculture 

Re<fi-ler-  ;ii-n|i,  I./,-  i'r,<dt,,  (.  monitors  uvll  design  and  sampling  for  pesticide  detection 

Department  of  Fish,  Wildlife,  and  Parks 

Ad" ■  ■  ■    '.-li iiahilat.  instreamfloivs.anduvter qual- 

ity '  •-  to  proleit  and  impnnv  wildlife  habitat. 

mam: t^.--. ■ ...  -  , wvides  r:l<'-  'f '' <'ri*grams  to  adults  and 

young  people,  including  'Aquatic  Project  WILD 

Department  of  Environmental  Quality 

.Admint-.tcr-,  tt-j,-fal  vi^lUdltoti  ^iintrol  fuwram-  thai  jirolecl  public  health:  issues  permits 
for  "  iit-mii  al  and  biological 

quti.  tni^aler  treatment  tm- 

pn>  :t'.i  ...jr. '  is-iiuiw't  control  pn>gratn.  promotes 

wel  -iifiilarv  UfiJ  environmental  asfiects  of  proposed 

hi^u-i'i,    .I-.'.   ,      M- 

Department  of  Natural  Resources  and  Conservation 

\U  ■  '   tlie  Montana  Water  Court  u^th  Its 

ila!  talc  uvter  plan.  prei<ares  technical 

stu.:  "Uiu-lers  lite  stale  u\iter  rescnvtion 

Stat  ■  ites  and  otvratr-  slate  owned  looter 

,|,.r 


in  M 
miti. 


use  and  allocatum.  and  ad- 


Re«erved  Water  Rights  Compact  Commission 

\ii  •fills  with  federal  agennes  and  Indun  tribes  that  claim  federal  reserved 

uvt'  n  Montana 

Montana  Bureau  of  Mines  and  Geology 

A  nor'.  .  ...it    '  ^  ',  ...ir,  ^  J. •,■:.,■   I  .;,'.,.'   J-  ■'■     '.f    .jfjfi.j  ('^'/^  v,  of\h*l,-'il!  <,  li-'J. .   and 


logs.  U^lri  tfuaiily.  and  dniitny 

Historic  Preservalton  Office 

Monitors  imfVits  of  water-related  deirloimtent  on  cultural  history 


Montana  Environmental  Quality  Council 

DivfNiN  -Ml,-  I'lirirniimi'iilii/  piog'am-  loi  the  Moiilaiu  legislature:  analyzes  and  inter- 
prets environmental  trends,  and  advises  tlie  legislature  on  the  adequacy  of  the  stale's 
water  fvluy 

The  Extension  Service 

llcadquarlcrcd  al  .\lonlaiia  State  Unnvrsity.  but  operating  through  49  county  eilension 
offices,  this  service  pnn'ides  assistance  and  training  on  many  water  quality  issues  and 
i/(^Wl»;t^  public  mloniuition  malertals 

Montana  State  Librar\'  Natural  Resources  Information  System 
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lem.  the  Motit.in.i   s.iiw.u  nrrn.i^t  i  'i\''.j"j    :'u  .\iiM.'.j'i.i    s.r.u-.i.  i\i-<'n'.  i  in.n  \   .tn,t 

the  Montana  Water  Information  system 

Montana  Water  Court 

I  .ini(i/.  Ii-^  the  'iJiiidu  Jlion  of  uMter  rights  established  prior  to  July  1. 1973.  lisues  decrees 
based  on  rci'irw  ol  water  nglil-  claims  filed  fry  ii«/^  right  holders 

Montana  University  Sy-ti-m 

Pnwidcs  -Hienlifii 

i(im;'iiM  -  .'•  M.".- 

(Ha:' 

Scieu. 

Entities  include 

~Agrir:t!ttir:i!  frj^nment  <fflfnm 

-/I:  'Iter 


-; 

-A' 
-.\' 
-A' 
-A' 
-A' 
-A' 

-y 
-; 


.)  Cm/mrv  (Mratonr) 


■lect  WET  Mimlana 


-Yellowstone  ^.enter  for  Mountain  Lni*irunments 


Cootinued  ■ 


i 


Agency  Responsibilities — Who  Does  What?  (continued) 


International  and  Multi-State  Commissions 


International  Joint  Commission 

A  iix  -memlvr  ciiriiniissum  iutmini>lcr>  the  Boundary  Waten  Trtaty  of  1 909  and  resolves 
iniler  and  olher  natural  resource  allocation  issues  sitared  by  stales  and  provinces  along 
the  49lh  Parallel. 

Missouri  River  Basin  Association 

A  forum  for  XiissiUin  lutsin  states,  federal,  tribid  ;^oi>ernments.  and  interest  groups  to 
cotne  lo  consensus  on  water  allocation  issues. 

Yellowstone  River  Compact  Commission 

A  water  atlocatum  ionifiu  t  iitinui'^  Xh'ntiimt.  Morth  Dakota,  and  Wyoming. 

Western  States  Water  Council 

A  forum  for  western  states  lo  I'uild  mutual  interests  and  support  for  the  protection  and 
toise  management  of  water  in  the  West. 

Western  Governors'  Association 

A  regular  meeting  of  IS  western  state goivrnors  lo  discuss  sitared  issues,  including  water 
reniurces  topics.  Its  water  program  focuses  on  watersheds,  Indian  waler  rights,  alloca- 
tion, and  collaboration. 


Flathead  Basin  Commission 

A  22menilvr  commission  of  state,  federal.  Canadian,  tribal,  and  private  citizen  members 
established  by  the  19S3  legislature:  charged  with  protecting  Flathead  Lake  and  the  re- 
sources of  Flathead  basin  while  encouraging  sound  economic  deivlopment. 

Missouri  River  Natural  Resources  Committee 

A  commillee.  comprisi'd  ofreprcsi'utalii'csfroni  seirn  Missouri  basin  state  wildlife  agen- 
cies, that  makes  recommendations  to  the  U.S.  Army  Corps  of  Engineers  about  dam  op- 
erations on  the  Missouri  Ritvr 

Northwest  Power  Planning  Council 

A  council,  with  t'uv  apfHUnted  members  from  each  of  four  nortlmvstem  states,  that  con- 
ducts regional  power  filanning  and  fishery  mitigation  studies. 


Tribal  Agencies 


Ordinances  and  codes  regarding  nuinagemeni  of  resources  have  been  developed  by  agen- 
cies at  some  of  Montana's  seven  tribal  resen'ations:  Chippeioa  and  Cree  Tribes  (Rocky  Boy 
Reseri'ation).  Confederated  Salish  and  Kootenai  Tribes  Iflathead  Resen<ationl.  Blackfeet 


Tribe  (Blackfeet  ReservationK  Cww  Tribe  (Croio  Resen<ation).  Assiniboine  and  Sioux  Tribes 
(Fort  Peck  Resen>alionK  Fort  Belknap  Tribe  (Fort  Belknap  Resen>ation).  Northern 
Cheyenne  Tribe  (Northern  Chevenne  Reservation). 


Protecting  Water  for  the  Future       ^■ 

The  1973  Montana  Water  Use  Act  set  up  a  wa- 
ter reservation  process  to  provide  for  future 
beneficial  uses  and  maintenance  of  minimum 
stream  flows  Political  subdivisions  of  tfie  State 
of  Montana,  state  agencies,  and  tfie  United 
States  or  any  of  its  agencies  can  apply  to  re- 
serve water.  The  process  is  the  first  provision  in 
Montana  law  that  allows  the  creation  of  a  wa- 
ler right  for  future  use.  It  is  also  one  of  the  only 
ways  that  an  instream  flow  water  right  can  be 
established  for  unappropriated  waters 


For  More  Information 

•  A  Guide  to  Stream  Permitting  in  Montana.  The  Montana  Association  of  Conservation  Districts. 

•  A  Landowner's  Guide  to  Western  Water  Rights.  1994.  The  Watercourse,  Montana  State 
University-Bozeman. 

•  Final  Status  of  Natural  Resource  Legislation  in  the  Legislature.  Biannual.  Montana  Environ- 
mental Quality  Council. 

•  Montana  Environmental  Law  Handbook.  1992.  The  Law  Firm  of  Crowley,  Haughey,  Hanson, 
Toole,  and  Dietrich. 

•  Montana  Forestry  BMPs.  Montana  State  University  Extension  Service. 

•  Montana  Index  of  Environmental  Permits.  1993.  Environmental  Quality  Council. 

•  /Montono  P/ocer/W/n/ng8/WPs.  Montana  Bureau  of  Mines  and  Geology.  ^^M 

•  Tips  on  Land  &  Water  Management  for  Small  Farms  &  Ranches  in  Montana.  Consen/atlon 
Districts  Bureau,  Department  of  Natural  Resources  and  Conservation. 

•  Who  Does  What  With  Montana's  Water?  A  Directory.  1994.  The  Montana  University  System 
Water  Center. 


Involving  Yourself 
in  Local  Management 


The  vital  connection  between  larger  watersheds  and  local  activities  in  our 
homes,  on  our  land,  and  in  communities  reveals  itself  through  local 
involvement  in  water  management.  People  in  the  profession  of  water  man- 
agement recognize  that  local  individuals  and  communities  can  make  the 
best  managers  of  the  state's  waters.  For  this  reason,  state  agencies  are  placing  increas- 
inglv  greater  emphasis  on  local  initiati\es  to  protect,  conserve,  and  manage  Montana's 
water  In  this  chapter,  \ou'll  find  descriptions  of  government  and  private  groups  that 
are  managing  the  state's  water  resources.  All  of  them  encourage  your  participation — 
and  welcome  new  initiatives. 

Finding  Other  People 

\Umtiiitii  Watercourse:  "Knoiv  Your  Watershed"  Workshop 

\ouT  abilit\'  to  participate  in  water  management  requires  knowledge,  scientific 
and  technical  information,  and  largedt>sesof  communitv  dialogue.  You  can  begin  this 
learning  process  by  participating  in  "Know  Your  Watershed"  forums  and  field  trips. 
The  Montana  Watercourse,  in  collaboration  with  local  groups,  develops  water  infor- 
mation seminars  and  field  trips  to  give  participants  first-hand  knowledge  of  local 
issues  and  diverse  concerns. 

Special  Interest  Groups 

Farmers,  wool  growers,  flyfishingenthusiasts,  loggers, boaters,  miners, businesses, 
ranchers,  and  developers  all  have  a  stake  in  how  water  is  managed  Reflecting  this 
diversity,  a  variet\  of  special  interest  groups  work  on  issues  that  affect  Montana's 
water.  Membership  is  open  to  you,  and  many  groups  have  local  chapters. 

Coalitions  for  Local  Watershed  Plannin}( 

To  deal  with  water  supply  and  quality  problems,  people  across  Montana  have 
created  coalitions  of  K)cal  governments,  slate  and  federal  agencies,  businesses,  and, 
m»>st  impi>rtantly,  local  citizens.  I  hey  meet  intormally,  consider  shared  prt)blems  and 
concerns,  and  work  together  to  address  them.  One  example  is  The  Blackfoot  Chal- 
lenge, a  forum  that  promotes ciH>perafi\e  resource  management  of  the  Blackfoot  River, 
its  tributaries,  and  adjacent  lands  1  ike  other  coalitions  in  Montana,  the  Blackfoot 
Challenge  attempts  to  avoid  duplication  of  management  and  problem-solv  ing  efforts 
undertaken  by  varied  public  and  private  land  owners. 

Working  with  Local  Ciovernmont  &  Groups 

Vou  can  participate  in  liKal  water  management  by  attending  public  hearings, 
commenting  on  plans,  and  advising  agencv  offii  iais  about  vour  concerns.  Manv  pro- 
posed gi>vernment  plans  or  actions  require  public  rev  lew  and  ci>mment  before  thev 
»Kcur.  Other  groups  such  as  liKal  water  user  asscxiations  or  canal  companies  also  offer 
opportunities  for  citizen  involvement. 


Water-Related  Interest  Croups 

-Audubon  Society 

-Alliance  for  a  Clean  Rural  Environment 

-Alternative  Energy  Resource  Organization 

-Beanooth  Alliance 

-Cabinet  Resource  Croup 

-Citizens  for  a  Better  Flathead 

-Clark  Fork  Coalition 

-Ducks  Unlimited 

-Flattiead  Irrigation  Project 

-Flattiead  Lakers 

-Greater  Yellowstone  Coalition 

-Kootenai  River  Network 

-Uissoun  River  Basin  Association 

-Montana  Agricultural  Business  Association 

-Montana  Association  of  Conservation  Districts 

-Montana  Association  of  State  Crazing  Distncis 

-Montana  Chapter  American  Fisheries  Society 

-Montana  Environmental  Intormalion  Center 

-Montana  Farm  Bureau  Federation 

-Montana  Farmer's  Union 

-Montana  Cram  Crowers  Association 

-Montana  League  of  Women  Voters 

-Montana  Mining  Association 

-Montana  Public  Lands  Council 

-Montana  Ripanan  Association 

-Montana  River  Action  Network 

-Montana  Rural  Water  Systems 

-Montana  Salinity  Control  Association 

-Montana  State  Ciange 

-Montana  Stockgrower's  Association 

-Montana  Water  Resources  Association 

-Montana  Weed  Control  Association 

-Montana  Wildlife  Federation 

-Montana  Wool  Grower's  Association 

-Montanans  Against  To>ic  Burning 

-Nature  Conservancy 

-Northern  Lights  institute 

-Northern  Plains  Resources  Council 

-Tioul  Unlimited 

-Women  Involved  in  Farm  Economics 
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starting  a  Local  Watershed 
Action  Croup 

•  Begin  with  a  focused  problem  or  issue. 

•  Form  a  diverse  planning  group 

•  Form  a  technical  advisory  team. 

•  Conduct  inventories  and  evaluations. 

•  Prepare  and  present  list  of  alternatives  at 
public  meetings. 

•  Approve  and  adopt  plan. 

•  Implement  solutions 

•  Review,  reevaluate,  and  update  as  necessary. 

Some  Watershed  Planning  Croups 
in  Montana 

•  Big  Hole  Watershed  Committee 

•  Bitterroot  Water  Forum 

•  Blackfoot  Challenge 

•  Clark  Fork-Pend  Oreille  Coalition 

•  Lower  Missouri  Coordinated  Resource 
Management  Program 

•  Muddy  Creek  Task  Force 

•  Musselshell  River  Technical  Steering 
Committee 

•  Ruby  River  Task  Force 

•  Smith  River  Coordinated  Resource  Manage- 
ment Group 

•  Upper  Clark  Fork  Steering  Committee 

•  Willow  Creek  Working  Croup 

•  Willow  Creek  Working  CroupThe  Big  Hole 
Watershed  Committee 


Wijti'  t  i;^ht>  ctiuaitum  clij^^i.  Vntwr  \tonlnnti.  riuitoLoitrlt-si/  Miin/  LIU-n  XW^tJc 

Local  Health  Department 

The  health  departments  ot  cit\,  county  and  tribal  go\ernments  are  responsible  tor 
protecting  public  health  from  communicable  disease,  including  water-borne  disease 
that  can  be  transmitted  through  ground  and  surface  water.  They  assess  potential  pub- 
lic health  problems,  and  adopt  policies  and  practices  that  pre\ent  pollution  and  clean 
up  contamination.  Health  departments  also  enforce  public  health  standards,  treat 
drinking  water  before  human  consumption,  and  treat  wastewater  after  use. 

City  &  County  Commissions  and  Boards 

Citv  and  county  governments  offer  opportunities  for  citizens  with  crcati\'e  ideas 
to  participate  in  local  water  management  and  planning  issues.  For  example,  citizens 
can  join  boards,  committees,  and  task  forces  that  create  effective  policies  for  local  water 
protection  and  management.  In  growing  communities,  these  governmental  groups 
ma\-  explore  water  treatment  technologies  and  land-use  alternatives  that  protect  criti- 
cal water  supplies.  Constituent  concerns  also  often  inspire  local  governments  to  pass 
ordinances  that  set  in  mi'tion  land-use  planning,  wetlands  protection,  and  water  con- 
servation— work  that  welcomes  your  participation. 

Consen'anci/  Districts 

These  formal  political  subdivisions  of  the  state  are  formed  by  public  petition  and 
governed  bv  an  elected  Board  of  District  Directors.  A  conservancv  district  can  cross 
county  boundaries  to  manage  various  water-related  activities  within  a  basin,  such  as 
(\ood  control  and  prevention  of  erosion  and  sedimentation.  It  has  the  authoritv  to 
adopt  rules,  assess  property  taxes,  issue  bonds,  enter  into  contracts  and  agreements, 
and  exercise  the  right  of  eminent  domain.  As  of  1995,  the  only  conser\  ancy  district 
established  in  Montana  manages  the  Libby  Creek  drainage. 

Conservation  Districts 

Conservation  districts  exist  in  all  Montana  counties  to  address  local  water  re- 
source needs.  Guided  by  a  locally-elected  board  of  directors,  a  conservation  district 
assesses  special  water  problems,  regulates  stream  management,  and  educates  citizens 
about  land-use  practices  and  pollution  prevention.  Collaborative  watershed  manage- 
ment is  addressed  through  its  Capacity-Building  Program. 


Water  Quality  Districts 

Counties  establish  locdl  water  quality  districts  to  protect,  maintain,  and  improve 
water  quality  To  establish  a  district,  thecountv  commissii>n  must  pass  a  resolution  of 
intent,  and  city  councils  pass  a  resolution  to  jom  the  proposed  district.  A  30-day  protest 
fX'riixi  ensues,  and  notice  is  sent  to  each  person  who  will  be  required  to  pay  an  annual 
tee.  It  less  than  20  percent  of  the  public  registers  objections,  the  count\  commission 
may  create  the  district  after  a  public  hearing.  If  20  percent  or  more  of  the  public  regis- 
ters objections,  the  county  commission  must  hold  a  referendum  election  allowing 
voters  to  approve  or  disapprove  the  district. 

If  the  water  qualit\  district  is  approved,  a  board  of  directors  designs  the  district's 
program  and  submits  it  for  approval  to  the  State  of  Montana.  A  tvpical  program 
involves  water  quality  inventory  and  monitoring,  wellhead  protection,  pollution 
pa'vention,  and  public  education.  Districts  may  administer  local  ordinances,  may 
be  granted  enforcement  authorit\,  and  mav  also  collect  fees  ti>  fund  their  activities. 
Waterquality  districts  exist  in  Lewis  &  Clark,  Gallatin,  and  Missoula  counties. 

Wellhead  Protection  Program 

Wellhead  protection  programs  safeguard  public  water  supplies  from  contami- 
nants that  may  pose  a  health  risk.  Local  programs  require  creating  a  community  team 
that  i>\ersivs  the  project,  maps  the  ground  water  supply  area,  prepares  an  inven- 
tor\-  of  the  activities  that  potenfiallv  can  pollute  the  water  supplv,  and  prepares  a 
protection  plan. 

Once  certified  by  the  State  of  Montana,  a  wellhead  protection  area  is  given 
prioritv  for  government  programs  that  clean  up,  control,  or  prevent  pollution.  For 
example,  the  public  water  supply  ma\  become  eligible  for  waivers  from  costly 
monitoring  or  disinfection  regulations. 

Water  Commissioners 

Once  the  water  rights  in  a  basin  have  been  verified  by  the  Montana  Water  Court, 
IcKal  water  users  can  petition  the  district  court  to  appoint  a  water  commissioner  This 
person  ensures  that  daily  water  activities  in  the  basin  occur  in  acci>rdance  with  the 
users'  rights.  The  local  district  court  appoints  someone  to  this  position,  and  oversees 
the  commissioner's  work. 

Irris^ation  Districts 

Irrigation  districts  are  a  subdivision  of  government  that  supplies  water  to  irriga- 
tors within  a  specified  region.  Citi/ens  mav  establish  one  bv  petitioning  the  court. 
Members  of  the  district  elect  a  Board  of  Directors  that  makes  policy,  hia^s  managers, 
and  makes  management  decisions  based  on  legal  regulations  and  self-adopted  by- 
laws. All  district  members  pay  taxes  to  construct  and  maintain  the  water 
project — usually  a  storage  a»ser\'oir  or  canal  system — supplying  their  district.  Most 
federal  irrigation  projects  aa-  managed  by  irrigation  districts. 

Water  User  Association 

These-  nt)n-profit  corporations  manage  moslK  state  or  local  irrigation  projects. 
It  they  manage  state-owneii  pro|ects,  the\  are  bound  to  terms  of  water-use  ciMitracts 
prepared  by  the  Department  of  Natural  Resources  and  Conser\'ation.  The  State  of 
Montana  holds  the  water  rights  for  these  projects  If  not  associated  with  state-owned 
projects,  water  user  associations  (sometimes  called  Ditch  or  Canal  Companies)  de- 
velop their  own  operating  rules.  The  Middle  Creek  Water  Users'  AssiKiation  is  one 
example  of  a  state-owned  project  near  Bo/eman.  The  Livingston  Ditch  Assixiation, 
near  1  i\  ingston,  is  not  associated  with  a  state-owned  project. 
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Model  Water  Use  Agreement 

Burnt  Fork  Experience 

Water  users  on  the  Burnt  Fork,  a  tributary  of  the 
Bitterroot  River,  used  a  water  use  agreement  to 
solve  a  dilemma  The  problem  arose  when  a 
senior  water  nght  holder,  who  was  located  near 
the  streams  mouth,  demanded  delivery  of  his 
full  amount  of  water  This  demand  required  that 
all  water  normally  used  upstream  by  junior 
vwater  rights  be  used  as  carriage  water  to  trans- 
port his  water  supply  down  the  length  of  the 
stream 

All  upstream  water  users  collaboratively  devel- 
oped a  creative  strategy  to  increase  their  water 
use  and  decrease  the  amount  of  water  lost 
during  conveyance  They  proposed  that  the  se- 
nior water  nght  holder  exchange  his  water  right 
for  water  delivered  by  an  adjacent  irrigation 
company  operating  from  the  Bitterroot  River. 
In  return,  the  upstream  users  receive  the  Burnt 
Fork  water  in  exchange.  They  facilitate  the  pro- 
cess by  pay  ing  the  irngation  company  for  water 
and  operation  charges.  The  upsteam  users  then 
have  the  right  to  divert  the  exchanged  water, 
upstream,  at  their  private  headgates  This  means 
the  upstream  users  actually  take  possession  of 
the  first  water  right  downstream,  moving  the 
use  of  the  right  upstream  and  adding  it  to  their 
present  demands. 

The  exchange  benefits  water  supply  for  the  en- 
tire basin  Return  flows  from  the  first  water  right 
are  now  available  for  reuse,  and  this  reuse  may 
now  occur  several  times  within  the  basin.  Also, 
the  carriage  water  is  now  available  for  use 
among  the  more  junior  upstream  water  right 
holders.  This  complex  exchange  is  now  well- 
documented  in  the  district  court's  record. 


Ditch  or  Canal  Companies 

Local  irrigators  set  up  these  private  companies  to  share  the  cost  and  maintenance 
of  the  ditch  system  ser\'ing  their  collective  lands.  Ditch  companies  vary  greatly  in 
membership  and  acreage,  and  often  address  the  water  needs  of  many  indi\idual  water 
right  holders. 

Creating  Solutions 

Local  and  state  efforts  are  bringing  a  variety  of  people  together  to  create  consen- 
sus-based plans  that  manage  conflicting  water  rights  and  the  many  issues  of  watershed 
water  use. 

Water  Rights  Modifications — Sales,  Leases,  Exchanges 

In  areas  where  local  water  demands  are  high,  local  water  users  can  sell  or  perma- 
nently change  water  rights.  For  example,  exchanging  water  rights  may  be  the  only 
method  of  acquiring  future  water-use  rights  in  basins  closed  to  new  appropriations  of 
water.  Such  exchanges  require  administrative  review. 

Montana  Water  law  also  pro\ides  the  following: 

•  Sahaged  water  (water  saved  through  conservation  or  improved  efficiency)  may  be 
legally  protected  and  used. 

•  Water  rights  may  be  leased  on  a  limited  basis  for  the  creation  or  enhancement  of 
instream  flow. 

•  A  temporary  change  or  transfer  of  water  rights  may  be  made  between  uses  and, 
potentially,  between  users. 

Water  Use  Agreements 

The  most  common,  but  probably  least  recognized,  method  of  local  water  manage- 
ment involves  indixidual  water  users  who  resohc  problems  or  conflicts  among 
themselves.  Current  state  law  does  not  include  procedures  to  protect  or  recognize 
informal  local  water  agreements.  Consequently,  they  may  have  unforeseen  risks, 
such  as  unknowingly  creating  a  negative  impact  on  other  water  users.  Informal  water 
use  agreements  are  often  formalized  b\-  written  contract,  thus  ensuring  that  their 
impacts  are  known  and  agreed  upon  b\'  the  parties  to  the  agreement. 

Water  Measurement  Progratn 

In  1M41,  the  legislature  created  a  Water  Measurement  Program  to  help  resolve 
chronically  dewatered  stream  conditions  and  conflicts  among  water  right  holders.  The 
Department  of  Natural  Resources  and  Conser\ation,  with  other  agencies  and  groups, 
identifies  stream  reaches  where  water  supply  problems  occur.  The\-  then  depend  on 
local  water  management  and  consistent,  accurate  measurement  of  diverted  water  to 
help  them  assess  the  problems  and  find  solutions. 

Sustainable  Communities  Project 

Through  the  Sustainable  Communities  Project,  the  Go\ernor  's  Montana  Consen- 
sus Council  offers  a  series  of  training  seminars  for  citizens  and  communities  interested 
in  using  consensus  to  build  sustainable  communities. 

Mediation  Options 

When  local  water  conflicts  arise,  mediation  can  sometimes  help  resolve  the  con- 
flict. Mediation  engages  the  parties  to  a  dispute  in  direct  negotiation  with  one  another, 
with  the  help  of  an  independent  third  party.  It  can  have  benefits  over  more  costly  and 
time-consuming  processes  such  as  lawsuits  because  settlement  costs  are  usually  less, 
the  parties  are  involved  directly  in  developing  the  solutions,  and  they  usually  accept 
the  solution  more  easily.  In  Montana,  you  can  obtain  mediation  three  ways: 


•  Through  its  Water  Mediator  Program,  the  District  Court  appoints  mediators  to 
reconcile  water  controversies  when  requested  by  the  Governor  'soffice  or  by  petition 
from  w.iter  ustT^  Modiafion  provides  resolution  of  issues  i>n  streams  where  water 
rights  ha\  e  never  been  judicially  examined.  I  he  Department  of  Natural  Ivesmirn-s 
and  Consenation  is  responsible  for  training  water  mediators. 

•  I  he  Montana  Water  Court  retains  a  list  of  media  tors  with  a  background  in  water  law, 
water  right  issues,  and  mediation  who  can  help  the  court  and  water  users  settle  pre- 
W73  water  rights. 

•  Tlie  Montana  Consensus  Council  is  a  neutral  forum  designed  to  resolve  complex 
multi-party  natural  resource  issues.  Its  goal  is  to  promote  long-term,  effective  pro- 
cesses for  building  agreement  on  contentious  natural  resource  policv  issues  such  as 
water  alliKation  and  management,  balancing  multiple  uses  of  public  lands,  and 
maintaining  the  stabilitv  i>f  resource-dependent  communities. 

Working  with  State  Programs  at  the  Local  Level 

Ltxal  water  users'  needs  and  interests  sometimes  recommend  water  manage- 
ment strategies  that  are  local,  but  require  state  approval  and/or  participation.  These 
generally  include  management  issues  that  cross  local  government  boundaries  or  that 
become  part  of  state-wide  strategies. 

State  Water  Planning 

Montana's  State  Water  Plan,  coordinated  by  the  Montana  Department  of  Natural 
Resources  and  Conservation,  is  developed  through  public  participation.  The  process 
acknowledges  that  different  watersheds  or  basins  use  different  problem-solvjng  ap- 
proaches. A  Basin  Ad\  isory  Committee  with  representativ  esiif  all  affected  water  users 
and  interests  is  formed  to  direct  the  process  locally-  This  committee  identifies  problems 
and  implements  effective  solutions.  5H>me  water  resource  problems  will  be  resolved 
within  the  community;  others,  such  as  repair  of  unsafe  dams,  may  require  the  involve- 
ment of  federal  and  state  agencies  from  outside  the  basin. 

State  Wetlaniis  Council 

The  Montana  Wetlands  Council  is  an  advisory  group  whose  membership  is  open 
to  the  public,  agencies,  and  interest  groups  who  seek  to  direct  the  de\  elopment  and 
implementatii>nof  a  .Montana  wetlands  strategy.  Its  mission  is  to  develop  a  strategy  to 
enhance  Montana  wetland  resources  for  present  and  future  generations  through  the 
cotiperation  of  public  and  private  interests. 

W'atershcii  Coordination  Council 

This  council  provides  professional  expertise,  data,  and  education  to  local  water- 
shed groups.  The  council  is  comprised  of  private  organizations  and  staff  lri>m  many 
liKal,  state,  and  federal  natural  resource  agencies. 

Basin  Closures 

(See  following  page.) 
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Basin  Closures 


As  demands  grow  on  Montana's  rivers  and  streams,  a  trend  to 
"close"  stream  basins  to  new  water  appropriations  has  evolved. 
Closures  m<i\-  be  conditional  and  may  allow  water  development 
only  tor  specific  uses,  sources  of  water,  or  periods  of  use.  They 
are  created  through  administrative  ruie-mnking  or  legislative 
action. 

Basin  closures  do  not  affect  existing  water  rights,  but  they 
force  widespread  acknowledgment  of  water  scarcity  in  affected 
basins,  which  often  intensifies  local  water  management 


activities.  Examples  of  local  management  efforts  catalyzed  by 
basin  closures  include  appointment  of  water  commissioners  or 
mediators,  creation  of  water  use  agreements  or  organizations, 
or  de\  eiopment  of  water  measurement  plans. 

Basin  closures  can  be  accomplished  hv  administrative  cliv 
sure,  legislative  closure,  through  a  negotiated  compact  involv- 
ing federal  reserved  water  rights,  and  by  creation  of  controlled 
groundwater  areas. 


Administrative  Closures 

Local  ;>f(i(/(>mT.<  fwiupt  f/icsc  clofiircf.  The  petition  must  he  signed  by  at 
least  25  percent  or  ten  of  the  water  users,  ivhichei'er  is  less.  Petitioners  must 
show  one  of  the  folhnving: 

•  No  unappropriated  waters  exist  in  the  source  of  supply. 

•  Issuance  ofnetv  water  rights  ivill  adversely  affect  the  rights  of  other  water 
users. 

•  Nav  uses  will  interfere  with  other  planned  uses  of  water  for  which  a  permit 
has  been  issued  or  water  has  been  reserved. 

•  Petitions  filed  by  the  Department  of  Environmental  Quality  should  show 
that  continued  issuance  of  water  rights  will  adivrsely  affect  the  quality  of 
water,  Montana 's  leater  quality  classification,  or  a  discharge  permit  holder's 
ability  to  satisfy  effluent  limitations. 

Streams  closed  by  administrative  petition: 

•  Griiiif  Creek,  tributary  to  the  Clark  Fork  of  the  Columbia 

•  Rock  Creek,  a  tributary  of  the  Clarks  Fork  of  the  Yetlou'stone  River 

•  Walker  Creek,  a  tributary  of  the  Whitefish  Riwr 

•  Tou'head  Gulch,  a  tributary  of  the  Missouri  River  at  Holler  Lake 

•  Portions  of  the  Musselshell  River 

•  Sharrot  and  Willow  Creeks,  tributaries  of  the  Bitterroot  River 

•  Truman  Creek,  a  tributary  of  the  Flathead  River  (effective  February  10, 
1995) 

Closures  are  also  pending,  as  of  this  writing,  for: 

•  Houle  Creek,  a  tributary  of  the  Clark  Fork  of  the  Columbia  Riivr 

•  Si.t  Mile  Creek ,  also  a  tributary  of  the  Clark  Fork  of  the  Columbia. 


Legislative  Closures 


Compact  Closures 


Tuv  compacts  negotiated  hetiveen  the  State  of  Montana  and  the  fed- 
eral goivmment  clarifying  the  extent  of  federal  and  tribal  reserved  xvater 
rights  in  Montana  include  Ivtsin  closures. 

•  The  Northern  Cheyenne-Montana  Compact  imposed  a  moratorium 
on  water  use  in  Rosebud  Creek 

•  The  National  Park  Service-Montana  Compact  instituted  basin 
closures  in  setvral  different  basins  to  protect  federal  u\iter  rights  for  the 
Big  Hole  Battlefield  National  Monument,  Glacier  National  Park,  and 
Yellmvstone  National  Park. 


This  type  of  closure  creates  an  opportunity  to  examine  or  establish  manage- 
ment alternatives  in  p'roblem  watersheds.  The  closures  include: 

•  Permanent  closure  of  the  Milk  River  and  its  southern  tributaries  in  Toole 
and  Liberty  Counties. 

•  Temporary  closure  of  the  Beaverhead  and  Red  Rock  rivers,  from  Septem- 
ber 1,1991  to  June  30,  1996. 

•  Temporary  closure  of  the  Clark  Fork  of  the  Columbia  River  beginning 
at  the  Big  Blackfoot  and  Clark  Fork  rii'ers'  confluence.  This  closure  is  in 
conjunction  with  a  basin  management  planning  effort  for  the  same  area. 

•  The  Teton  River  Basin,  closed  permanently  to  surface  water  appropria- 
tions not  relying  on  high  spring  runoff. 

•  Temporary  closure  of  the  upper  Missouri  River  and  all  tributaries,  from 
the  headwaters  to  Morony  Dam  just  downstream  of  Great  Falls,  until  the 
leater  rights  in  the  basin  are  I'crified  by  the  Montana  Water  court. 

•  Permanent  closure  of  the  Madison  and  Jefferson  rivers  and  their  tribu- 
taries in  the  upper  Missouri,  from  surface  water  sources  not  relying  on 
storage  of  spring  runoff. 

Controlled  Ground  Water  Areas 

The  Board  of  Natural  Resi>urcc>  designates  this  type  of  basin  closure  after  a 
petition  by  at  least  20  or  one-fourth  of  the  ground  UKiter  users,  whicheivr  is 
less.  Petitioners  must  show  one  of  the  following: 

•  Ground  UHiter  withdraivals  are  in  excess  ofreclmrge  to  the  aquifer. 

•  Excessiiv  ground  u<ater  withdrauHtIs  are  wry  likely  to  occur  in  the  near 
future. 

•  Significant  disputes  exist  within  the  area  concerning  priority  or  amounts  of 
u\iter  being  used. 

•  Ground  tiHiter  letvls  are  declining. 

•  Withdraivals  could  adversely  affecting  ground  Uhiter  quality. 

•  Water  quality  within  the  ground  water  area  is  not  suited  for  a  specific 
beneficial  use. 

Fii'e  areas  are  designated  as  controlled  ground  water  areas: 

•  South  Pine  Controlled  Croundivater  Area,  located  in  portions  of 
Prairie.  IVii'UKV,  and  Fallon  Counlies 

•  Larson  Creek  Controlled  Groundwater  .Area,  a  small  area  in  Ravalli 
County  near  Sfii't''is;'i7/i' 

•  Yellowstone  Controlled  Groundwater  Area,  closed  as  part  of  the 
National  Park  Scn'iccMontana  Conifiact. 

•  ARCO's  Warm  Springs  Ponds,  near  Anaconda  (effective  May  25,  1995) 

•  Hayes  Creek  Controlled  Groundwater  Area,  in  the  Bitterroot,  is  perma- 

nent m  suhdivi<ion<  (effective  May  25.  1995). 
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What  Does  The  Future  Hold? 

As  more  citizens  work  together  to  address  problems  at  the  local  level, 
win-win  solutions  become  increasingly  possible.  Si^me  themes  and  trends  have 
Kvome  apparent: 

•  Ettective  problem  solving  is  cxcurring  at  the  lixai  level  among  those  who  are  im- 
pacted directly  by  water  problems. 

•  .As  population  growth  places  pressure  on  limited  water  supplies,  more  programs 
are  being  established  to  educate  citizens  about  water  quality,  conservation, 
and  pollution. 

•  Dam  operators  are  negotiating  with  all  affected  parties  to  stabilize  flows  and  to  meet 
a  large  mix  of  water  uses. 

•  Buying  and  selling  water  on  the  open  market  provides  one  possible  solution  to  solve 
water  resource  problems. 

•  .Accurate  and  efficient  water  measurement  programs  are  helping  to  improxe  water 
a\ailabilit\  during  water  shortages. 

•  Best  management  practices — sound  pesticide  use,  wellhead  protection, 
careful  road  construction,  streamside  protection,  erosion  control  reclamation — 
effectively  control  or  reduce  point  and  nonpoint  source  pollution. 

Your  involvement  in  these  efforts  is  crucial.  If  you  know  of  a  water  problem  that 
dcK*sn'l  seem  to  be  addressed,  mobilize  local  support  and  search  for  answers.  Sponsor 
public  water  awareness  and  education  meetings  in  your  river  basin.  Get  involved  in 
liKal  problem-soh  ing.  Become  a  local  land  manager — and  assure  Montana's  high 
qualitv  water,  en\ironmenf,  and  lifesl\  le. 

For  More  Information 

'   Contact 

-assisting  agencies  and  groups  listed  in  Chapter  Six. 

—The  Montana  Department  of  Natural  Resources  and  Consen/ation  for  information  on  clo- 
sures, water  measurement,  water  rigfits  adjudication,  state  water  planning. 

—The  Montana  Department  of  Environmental  Quality  for  information  on  Wetlands  Council, 
Wellhead  Protection  Program,  Water  Quality  Districts 

-The  Montana  Watercourse  for  information  on  "Know  Your  Watershed"  workshops 

•  Who  Does  What  With  Montana's  Water?  A  Directory.  1994.  The  Montana  University  System 
Water  Center 

•  A  Catalog  of  Water  Conservation  Resources.  1994  The  Montana  Watercourse,  MSU-Bozeman. 

•  Montana  Environmental  Law  Handbook.  1992.  The  Law  Firm  of  Crowley,  Haughey,  Hanson, 
Toole,  and  Dietrich. 

•  A  Landowner's  Guide  to  Western  Water  Rights.  1994.  The  Montana  Watercourse,  MSU- 
Bozeman. 

•  A  Guide  to  Stream  Permitting  in  Montana.  The  Montana  Association  of  Conservation  Districts. 

•  Tips  on  Land  &  Water  Management  for  Small  Farms  &  Ranches  in  Montana.  1995.  Conserva- 
tion Districts  Bureau,  Department  of  Natural  Resources  and  Conservation. 


Simple  Mtoys  to  Involv*  Yeun«H 


•  Understand  how  you  contrib- 
ute to  nonpoint  pollution. 

•  Ask  agencies  to  make  water 
regulations  more  under- 
standable. 

•  Conserve  water. 

•  Sponsor  public  water  aware- 
ness and  education  meetings 
in  your  river  basin. 

•  Attend  hearings  affecting  the 
water  future  of  your  town 
and  make  recommendations 
to  your  decision-making 
boards  and  commissions. 
Become  a  member  of  a 
board  or  commission. 

•  If  you  have  a  concern  that 
doesn't  seem  to  be  ad- 
dressed, mobilize  local 
support  for  your  own  water- 
shed group  and  search  for 
answers. 

•  Get  involved  in  local  problem- 
solving.  Try  one  of  the  meth- 
ods listed  in  this  chapter! 


i 


References  and  Sources  of  Information 


Anderson,  Bob.  1988.  "Indian  Reserva- 
tions and  Tribes  of  the  Missouri  River 
Basin."  In  Boundaries  Canvd  in  Water.  The 
Missouri  Ri\er  Brief  Series,  no.  II. 
Missoula,  Montana:  Northern  Lights  In- 
stitute. 

Bonneville  Power  Administration  and 
Northwest  Power  Planning  Council. 
1988.  Pacific  Nortlm'eat  Rivers  Stiidi/:  Fi- 
nal Rep'ort:  Montana.  Helena,  Montana: 
Montana  Department  of  Fish  Wildlife 
and  Parks. 

Chittenden,  Hiram  M.  1903.  History  of 
Earh/  Steamboat  Navigation  on  the  Missouri 
River:  Life  and  Adventures  of  Joseph 
LaBarge.  New  York:  F.P.  Harper. 

Earll,  F.  N.,  editor.  1976.  Handbook  for 
Small  Mining  Enterpjrises.  Montana  Bu- 
reau of  Mines  and  Geology.  Bulletin  #99. 

Governor's  Ground  Water  Advisory 
Council.  1985.  An  Evaluation  of  Montana's 
Ground  Water  Policies  and  Programs. 
Helena,  Montana. 

Hamilton,  James  McCIellan.  1970. 
History  of  Montana:  From  Wilderness  to 
Statehood.  Portland,  Oregon:  Binfords 
and  Mort. 

Hilander,  Sally,  editor.  1988.  "Here's  to 
the  Ri\ers:  Part  One"  Montana  Outdoors 
19  (3):  19-30.  Helena,  Montana:  Montana 
Department  of  Fish,  Wildlife  and  Parks. 

—1988.  "Here's  to  the  Rivers:  Part  Two  " 
Montana  Outdoors  19  (4):  17-32.  Montana 
Department  of  Fish,  Wildlife  and  Parks: 
Helena,  Montana.  1988. 

Howard,  Stanley.  1992.  Greenfields  of 
Montaiui:  A  Brief  History  of  Irrigation. 
Manhattan,  Kansas:  Sunflower  Univer- 
sity Press. 

Johnson,  Howard,  E.  and  Carole  L. 
Schmidt.  1988.  C/(7rJt  Fork  Basin  Project: 
Status  Report  and  Action  Plan.  Helena, 
Montana:  Office  of  the  Governor. 

Lopach,  James,  editor.  1983.  We  the  People 
of  Montana:  The  Workings  of  a  Popular 
Goi'ernment.  Missoula,  Montana:  Moun- 
tain Press. 


Malone,  Michael  and  Richard  B.  Roeder. 
1976.  Montana:  A  History  of  Two 
Centuries.  Seattle:  University  of  Washing- 
ton Press. 

Missoula  County  Conser\ation  District. 
1991.  The  Clark  Fork  Watershed  Education 
Program.  Missoula,  Montana. 

Missouri  Basin  Inter-Agency  Commit- 
tee. 1969.  Comprehensive  Framezcork 
Study:  Missouri  River  Basin  Washington, 
D.C." 

Montana  Department  of  Agriculture  and 
Montana  State  University  Extension  Ser- 
vice. 1994.  Montana  General  Agricultural 
Chemical  Ground  Water  Management  Plan: 
Strategies  to  Protect  Ground  Water  From 
Agricultural  Chemicals  Through  Education 
and  Information.  Technical  Document  94- 
01.  Helena,  Montana. 

Montana  Department  of  Health  and  En- 
vironmental Sciences.  1994.  Montana 
Water  Quality  1994.  The  Montana  305(b) 
Report.  Helena,  Montana. 

Montana  Department  of  Natural  Re- 
sources and  Conservation.  1976.  The 
Framezcork  Report,  Vol.  1.  Helena,  Mon- 
tana. 

— 1981.  Issues  in  Water  Management:  An 
Ei'aluation  of  Montana's  Water  Policy. 
Helena,  Montana.— 1982.  A  Water 
Protection  Strategy  for  Montana:  Mis- 
souri River  Basin.  Helena,  Montana. 

— 1985.  Montana's  Water  Planning  Pro- 
gram: A  Rqyort  to  the  Forty-Ninth  Session 
of  the  Montana  Legislature.  Helena, 
Montana. 

—1986.  Montana  Water  Use  in  1980.  Hel- 
ena, Montana. 

—1988.  Upper  Clark  Fork  Basin  Water 
Reservation  Applications:  Draft  Enz'iron- 
niental  Impact  Statement.  Helena, 
Montana. 

Montana  Environmental  Qualitv  Coun- 
cil. 1985.  Montana's  Water.  Annual 
Report,  9th  edition.  Helena,  Montana. 

— 1987.  Research  Topics.  Annual  Report, 
10th  edition.  Helena,  Montana. 


Montana  Historical  Society.  1976.  Not  in 
Precious  Metals  Alone:  A  Manuscript  His- 
tory of  Montana.  Helena,  Montana: 
Montana  Historical  Society. 

Montana  Office  of  Public  Instruction. 
1992.  Montana  Indians:  Their  History  and 
Location.  Helena,  Montana 

Montana  State  Uni\'ersit\'  Extension  Ser- 
vice. 1994.  Water  Quality:  A  Matter  of 
Choice.  Item  Number  EB0048.  Bozeman, 
Montana:  MSU. 

Montana  Watercourse.  1991.  For  the  Sake 
of  the  Creek:  Lvid  and  Water  Use  in  the  Rock 
Creek  Basin  and  the  Effort  to  Preserve  the 
Resource.  Helena,  Montana:  Rock  Creek 
Advisory  Council. 

National  Geographic  Society.  1993. 
"Water:  The  Power,  Promise,  and  Tur- 
moil of  North  America's  Fresh  Water" 
National  Geographic  Magazine,  Special 
Edition.  Washington,  EKZ. 

Rodriguez,  Denise.  1980.  1980  Profile  of 
the  Montana  Natii'e  American.  Helena, 
Montana:  Office  of  the  Coordinator  of 
Indian  Affairs. 

Spence,  Clark  C.  1978.  Montana:  A  Bicen- 
tennial History.  New  York:  Norton  Co. 

U.  S.  Environmental  Protection  Agency, 
Region  10.  1993.  Clark  Fork-Pend  Oreille 
Basin  Water  Quality  Study:  A  Summary 
of  Findings  and  a  Management  Plan. 
Seattle,  Washington:  EPA. 

U.S.  Bureau  of  Mines.  1977.  Mining  and 
Minerals  Opwrations  in  the  Rocky  Moun- 
tain States.  #024-004-01899-2.  Washing- 
ton, DC:  Government  Printing  Office. 

U.S.  Geological  Sur\'ey.  1986.  "Montana 
Surface  Water  Resources"  In  National  Wa- 
ter Summary  19S5-Hydrologic  Ez'ents  and 
Surface-Water  Resources.  Water  Supply 
Paper  2300;  pages  309-314.  Washington, 
DC:  Government  Printing  Office. 

Water  Policy  Committee,  Montana  State 
Legislature.  1986.  Report  of  the  Water 
Policy  Committee  to  the  50th  Legislature  of 
the  State  of  Montana.  Helena,  Montana: 
Environmental  Quality  Council. 


^ 


Glossary 


jcrr-lool —  I  he  amouni  ot  water  thai  coversone 
av.r\'  to  a  depth  ot  one  lixH  It  equals  43,5«iO  cubic 
teet.  or  325,8?!  gallons 

advanced  treatmenl — Often  not  requirv,  this  is 
ihv  third  phase  ot  wastewater  treatment  which 
removes  most  nutrients  rvmaining  after  pnmar\- 
and  secondar)-  treatment 

alluvium — L'ncons«ilidated  matenal  such  as  silt, 
sand,  or  clav  that  has  Kvndepi>sitedbv  a  stream; 
alUn  la!  n-lers  to  streamside sediments 
appropriate  — To  take  for  one's  own  use;  in  the 
case  i>f  water,  it  is  to  divert,  impound,  or  with- 
draw a  quantitv  of  water. 
aquifer  —An  under);round  bed  of  saturated 
Mill  or  nxrli.  Ifiat  yields  significant  quantities  of 
44  .Iter 

basin  closure — The  legal  termination,  either 
temporary  or  permanent,  of  the  issuance  of 
water  rights  in  an  entire  river  basin,  or  upstream 
of  a  designated  liKation  in  a  river  basin. 

bedrock— A  general  term  for  the  rock  that  un- 
derlies still  or  other  unconsolidated  materials. 
beneficial  use — The  use  of  water  for  the  benefit 
ot  the  appropriator.  other  persons,  or  the  public, 
including  but  not  limited  toagncultural,  domes- 
tic, fish  and  wildlife,  industrial,  irrigation, 
mining,  municipal,  power,  and  recreational  uses. 
best  management  practice — MethixJs  adopted 
by  resource  users  to  mitigate  harm  to  the 
cnvin>nment 

biological  integrity — The  ability  of  an  aquatic 
eci>^yslem  to  support  and  maintain  a  natural 
plant  and  animal  community  It  is  compro- 
mised bv  pollution,  habitat  mixiification.  or  the 
intnxJuilion  ot  evotic  species 
blue  ribbon  stream — One  of  twelve  high  qual- 
ity trout  streams  in  Montana  designated  bv  a 
Murphy  instrcam  flow  di*signation. 

compact — A  formal  agreement  approved  by  the 
participating  states  and  Congress. 

consumptive  use — The  usi-  of  a  resource  that 
reduci-s  supply  (such  as  n-moving  water  from  a 
source  such  as  a  river  or  lake  without  returning 
an  equal  amount  lExamplesof  consumptive  use 
are  intake  of  water  by  plants  and  animals,  and 
the  incorporation  of  water  into  industrial 
byproducts 

dewatering— The  action  of  diverting  water 
from  stream  so  that  much  of  the  water  ri-source 
isdepleti"d 

discharge — An  outflow  of  water  from  a  stream, 
ground  water  system,  pipe,  or  watershed, 
effluent — A  waste  liquid  discharge  from  a 
manufacturing  or  treatment  pnxess  into  the 
rnvironmeni 

eminent  domain — The  right  of  a  government  to 
take,  or  authorize  the  taking  of,  private  pmperiv 
for  public  use.  with  |usl  compensation  being 
given  to  the  owner 

eutrophication— A  pnKess  affecting  waters  that 
are  rich  in  mineral  and  organic  nutrients, 
wherebv  plant  life  proliferates,  eventually  a'- 
ducing  the  dissolved  oxygen  conli>nl  and  often 
killing  off  other  organisms 


ground  water— Water  in  porous  matenaU  bt*- 
ncath  the  ground  surface 

habitat — The  environment  wherea  plant  orani- 

mal  gmws  or  lives 

habitat  modification — Activities  that  destroy 
the  integrity  of  an  aquatic  or  terrestrial  ecosys- 
tem  In  a  aquatic  system,  habitat  modification 
causes  changes  in  streamflows.  lake  levels,  and 
water  temperatua-.  Habitat  modification  pro- 
motes nuisance  plant  growth  and  generates 
byproducts  that  make  water  unfit  for  use  and 
more  expensive  to  treat, 
headwaters — The  source  of  a  stream, 
instream  flow — Water  in  streams  or  rivers  that 
IS  used  lor  nonconsumptive  purposes  such  as 
the  preservation  and  enhancement  of  fish,  rec- 
reation, wildlife,  and  water  supply. 
intermittent  stream — A  stream  that  has  flow- 
ing water  onlv  part  of  the  year, 
multipurpose  reservoir — Reservoirs  con- 
structed for  a  combinationof  purposes,  including 
hydroelectric  power  generation,  flood  control, 
storage  for  irrigation,  and  recreation. 
Murphy  right — Special  instream  flow  water 
rights  recognized  in  1%9  when  an  instream 
flow  protection  bill  was  passi>d  by  the  Montana 
legislature  to  protect  the  unappropriated  wa- 
ters of  12  high-priority  trout  streams. 
negotiated  agreement — A  commitment  to  seek 
and  be  bound  by  a  mutually-accepted  agree- 
ment,   through    negotiation.    Negotiated 
agreements  are  often  used  to  quantify  reserved 
water  rights  on  federal  and  Native  American 
lands. 

nonconsumptive  use — The  use  of  a  resource  that 
diH's  not  decrease  the  supply,  flow  or  level  Ex- 
amples of  nonconsumptive  water  use  include 
canoeing,  hvdropower  production,  and  fish 
spawning 

nonpoint  source  pollution — A  release  of  con- 
taminants originating  from  activities  over  a 
broad  aa-aof  land 

of fslream  flow — Water  that  is  diverted  or  used 
aw  av  Irom  its  source. 

perennial  stream — A  stream  which  flow  year- 
round 

physiographic — A  description  of  the  features 

ot  physical  gitigraphy. 

placer  gold — Cold  mini>d  fmm  deposits  of  gla- 
cial sand  and  gravel  which  have  K-en  eroded 
from  their  original  bedriK'k  and  concentrated  as 
small  particles  thai  i  an  be  washi-d  out 

point  source  pollution— I'ollulants  discharged 
from  an  identifiable  point  including  pipes, 
ditches,  channels,  sc-wers,  and  tunnels, 
primary  treatment— The  first  phaseof  the  waste- 
water treatment  proci-ss;  this  phase  removes 
large  materials  and  particles  that  have  settled 
out 

prior  appropriation  doctrine— The  primary 
Western  water  rights  diH irine  that  is  based  on 
the  principle  "first  in  time,  first  in  right  "  The 
diK-trine  n-quires  the  water  user  to  show  an  in- 
tent to  appropriate  water  and  divert  it  to  a 
beneficial  use- 


recharge — Theaddition  of  water  to  nvers  or  aqui- 
fers which  tends  to  raise  the  water  table. 
reserved  water  rights— A  right  to  use  water  that 
is  implied  when  the  federal  government  nrserves 
land  fmm  the  public  domain  by  an  Act  of  con- 
gress, a  treaty,  or  an  executive  order  A  reserxed 
water  right  may  also  be  created  by  explicit  direc- 
tion of  Congress  in  federal  statutes 
return  flow — That  portion  of  water  diverted  from 
a    source    which    returns    to    the    system 
unconsumed,  often  further  downstream 
riparian — Areas  directly  influenced  bv  a  btidv  of 
water  with  vegetation  indicating  this  aquatic 
influence. 

riverbasin — Seexvatershed.  Thearea  fn>m  which 
water  drains  to  a  single  point;  in  a  natural  basin, 
the  area  contributing  flow  to  a  given  point  in  a 
stream 

secondary  treatment — The  second  phase  of  the 
wastewater  Ire-alment  process.  It  converts  the  re- 
mainingdissolved  and  suspended  biixlegradable 
organic  wastes  into  a  settleable  sludge  using  mi- 
croorganisms Commonly,  this  stage  includi»s 
trickling  filters,  activated  sludge,  and  clanfica- 
tion,  often  followed  by  disinfection  (ultraviolet 
orchlorination). 

self-supply — A  supply  of  water  that  does  not 
originate  from  a  public  source,  such  as  munici- 
pal supply  Many  industries  are  self-supplied, 
and  are  required  to  obtain  a  water  right. 
surface  water — Water  on  or  above  the  surface  of 
the  land,  including  lakes,  rivers,  streams,  ponds, 
flood  water,  and  runoff 

transmissivity — The  rateat  which  water  is  trans- 
mitted through  an  aquifer. 
wastewater — Water  that  is  returned  for  treatment 
after  its  use 

water  reservation — A  water  right  granted  bv  the 
Board  of  Natural  Resources  to  public  entilii-s,  on 
behalf  of  the  public,  for  existing  or  (utua' benefi- 
cial uses,  or  to  maintain  a  minimum  flow,  level, 
orqualitvol  water. 

water  right- A  legal  right  to  use  a  specified 
amount  ol  water  for  beneficial  purposes 
watershed— A  giMgraphic  .\n.:\  that  includes  all 
land  and  water  within  the  confines  ol  a  drainage 
divide  It  contains  a  common  outlet  into  which 
water,  sediments,  and  dissolved  materials  Imm 
the  land  flow  Walershi-ds  can  Ix"  as  small  as  a 
backyard  or  as  large  as  the  Mississippi  River  wa- 
tershed 

well  yield  — The  v»>lume  ol  water  discharged 
Irom  a  well  in  gallons  per  minule  or  cubic  meters 
per  day. 

wetland — A  land  form  characterized  by  the  prvs- 
ence  ol  water,  hydric  stiils.  and  water-loving 
vegetation  Wetlands  ollen  ftirm  the  transition 
zones  between  uplandsand  deep-water  environ- 
ments 

whirling  disease  A  lish  disease  aiently  de- 
lecteil  in  trout  fH'pulatmns  in  various  Montana 
nvers  Ilie  dis«'ase  iscausecf  by  a  natural  parasite 
which  weakens  and  kills  tmut  and  some  other 
fish  species.  It  was  first  detected  in  the  Madison 
River 
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mote awareness,  create  new  knowledge, 
and  build  informed  participation  in 
Montana's  water  management  processes. 
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